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Geographic Information for Sustainable DevelopmeneCISD 

General Overview 

IFDC served as Secretariat for the USAID-hnded project on "Geographic Information for 

Sustainable Agriculture (GISD). Within this project, 14 separate subprojects were conducted in 

sub-Sarahan a c a  each using geographic information technologies (Remote Sensinc Global 

Positioning Systems [GPS], Geographic Information Systems [GIS] and Database Sianagement) 

to inventory natural resources and formulate strategies for sustainable development 

IFDC's role as Secretariat of the GISD Project was to facilitate the funding of the projects 

through development of MOUs with the collaborators and to facilitate the participation (logistics 

and travel arrangements) of African partners in project workshops in Bamako, .&maxi, Sairobi, 

London, the World Summit on Sustainable Development (WSSD) in Johannesburg, and the 

AAAS Conference Denver and Washington, D. C. 

Introduction 

On Friday, September 28, 2001, the P I 0  fiblic International Organization) grant uirh iFDC 

(International Fefiilizer Development Center) was signed by USAID appointing IFDC to pro~ide 

support for the Geographic Information for Sustainable Development (GISD) project leading up 

to the 'iiorld Summit on Sustainable Devdopment (W'SSD) The e f k t i v e  da:e of ;!e cant-act 

was October 1, 2001. IFDC received the contract on October 15, 1001. .UI coordination From 

USAID was provided by: 

hk. Bob Ford (USAID) 

Natural Resource Planner & Policy .4dvisor, 

USAID, G/EGAD/.WS - Office of Agriculture & Food Security. 

Co-Manager RAISE IQC 

Ronald Reagan Bldg., Rm 2.1 1-054 

UTashingtoq D.C. 20523-21 10 



Specifically, IR)C had the following responsibilities: 

1. Transfer and provide overall fiscal oversight to "pass-throu~h" funds to GISD partners. 

2. Provide basic assistance in making travel and other logistical arrangements for participants to 

attend planned meetings. 

3 .  Setup a secretariat---to be the central contact point-for handling communications and group 

interactions necessary to facilitate the yearlong effort (e-mail list, phone contacts, etc). 

4. Cooperate with partners for publication of materials, case studies, and lessons learned that 

come out of the activity. 

Section 1: Pass-Through Funding to GISD Partners: 

IFDC's primary responsibility in the GISD Project was to transfer hnds  to finance projects that 

were selected by USAID to hlfill the objectives of the project and to provide overall fiscal 

oversight to these "pass-through funds to GISD partners .MI of the participating research 

organizations were selected by USAID Likewise, the Scope of Work for their research and the 

level of fimding for these activities were negotiated directly between US.4ID and the partner 

research organization. The Scope of Work for each participating research organization was 

provided by USAID to IRX: and was incorporated as an integral part of each hfemorandum of 

Understanding (MOU) developed with those organizations The following summarizes the 

organizations and projects for which US.4ID directed IFDC to provide pass-through funding 

1. Target Region 1 (Upper Niger Basin) 

a. USGS-EDC & AGRYHMETI FEWS.NET Project 

b. USGS-EDC & US.4D.hfali with O W  & Burkina Yarenga Scientisrs 

c. University of Georgia S A h X M  CRSP & IERIMali 

2. Target Region 2 (African Great Lakes) 

a ICRAF--4FREN.4-.4fricare & US.rUD/Uganda 

b. Texas A&M University GL CRSP - LEWS Project & RCMSR 

c Louisianz Sflte Lhiversity - Hezlthh'here Modu!e 

d. Mud Springs Geographers - Healthwhere Module 



3 .  Target Region 3 (Kenya-Tanzania CZhQ 

a. University of Rhode Island & Tanzania Coastal Mnt. Partnership - CRC 

4. Target Region 4 (Limpopo/Zambezi) 

a. World Wildlife Fund 

b. USGS-EDC & World Wildlife Fund 

c. World Resources Institute 

5.  Target Region 5 (Africa-Wide Capacity Building) 

a. Open GIs Consortium 

b. National Academy of Sciences 

c. USGS-EDC & UJ'ECA 

6. Association of American Geographers - MyCoe Project 

As indicated above, LFDC was instructed by USAID, through this contraq to develop XiOCs 

with each of the partner research organizations that would incorporate the Scope of Work and 

Funding decisions provided by USAID The MOUs that were put into effect with each of the 

participating organizations are summarized below and are anached to this repon in 

-4nnexes 1-12. Also included in Annexes 1-12 are the final reports provided by the 

collaborating organizations upon the conclusion of their GISD Project actkities. 

Section 2: Travel and lo~istical arraneernents for panicioants to attend olanned meetings: 

One of tFDC's responsibilities while seming as Secretariat of the GISD project was to facilitate 

travel and other logistical arrangements for participants to anend planned meetings. Each of the 

meetings (including identification of invited partjcipants, meeting agenda, dates, locations and 

budgets) was organized directly by US.4LD, whereupon m>C was instructed to facilitate rhe 

attendance of the invited participants. IFDC's role included: 

0 Sending invitations to the invited participants. 

0 Communications with participants regarding attendance, purchase of airline rickers. lodging 



arrangements, visas, etc. 

Reimbursement of travel expenses (airline tickets. lodging, per diem, etc.) incurred by the 

invited participants. 

The meetings organized by USAID for which IFDC provided logistical support include 

Collaborators Workshop in Bamako, Mali 

- March 13-15, 2002 

- 46 participants (1 1 funded by GISD Project) 

Collaborators Workshop in Asmam, Eritrea 

- April 3-7,2002 

- 61 participants (17 funded by GISD Project) 

Collaborators Workshop in Nairobi, Kenya 

- April 9-10, 2002 

AAAS Conference in Denver, Colorado 

- February 2003 

- 5 African participants funded by GISD Project 

Additionally, IFDC pro~ided similar support to the Project participants that anended the World 

Summit on Sustainable Development Y S S D )  in Johannesburg, South Africa, .August 21- 

September 4, 2002 

1. GiSD Partners Meeting in Bamako, Mali (March 13-15, 2002) 

IFDC sent invitations to forty-six (46) participants. Fourteen (14) received inkitations 

indicating that IFDC would reimburse some or all of their travel ekpenses, but six of those 

did not attend the meeting. Thirty-two (32) received invitations indicating that they would be 

responsible for their own travel expenses. Payment was processed for those being reimbursed 

by IFDC at USAID's request. .4 list of those receiving reimbursement is shomn in .Annex 12. 



Additionally, Dr. Paul Wilkens represented IFDC at the Bamako meeting and presented a 

paper on "Linking Biophysical and Economic Models within a Spatial Framework." 

2. GISD Partners Meeting in Asmara, Eritrea (.April 3-6,2002) 

IFDC sent invitations to sixty-one (61) participants, including F A 0  participants. Seventeen 

(17) received invitations indicating that IFDC would reimburse some or all of their travel 

expenses, of which twelve (12) attended the meeting. Forty-four (44) received in\itations 

indicating that they would be responsible for their own travel expenses. Pa>ment u-as 

processed for those being reimbursed by FDC at USAID'S request. .4 list of those receiving 

reimbursement is shown in Annex 12. 

Additionally, Dr. Paul Wilkens represented IFDC at the Asmara meeting and presented a 

paper on "Linking Biophysical and Economic Models within a Spatial Framework ' 

3 .  GISD Partners Meeting in Nairobi, Kenya (April 9-10,2002) 

IFDC reimbursed six (6) participants for airfare, lodging, and per diem attending the Sairobi, 

Kenya GISD partners meeting. Payment was processed for those being reimbursed by F D C  

at USAID's request. A list of those receiving reimbursement is shown in Annex 12. 

4. GISD Partners Meeting in London, England (June 8-15, 2002) 

IFDC reimbursed five (5) participants for airfare, lodging, and per diem attending the 

London, England GISD partners meeting. Payment was processed for those being reimbursed 

by F D C  at US.ND's request A !kt of those receixing reimbursement is s h u n  in .%me.; 12. 

5 GISD Partners Traveling to WSSD, Johannesburg (.4ugust 22-September 7.2002) 

IFDC reimbursed seventeen (17) participants for airfare, lodging, and per diem attending the 

World Summit for Sustainable Development (WSSD) Payment was processed for those 



being reimbursed by JFDC at USAID'S request. A list of those receiving reimbursement is 

shown in Annex 12. 

Additionally, IFDC was represented by Lawrence L. Hammond, Paul W. Wilkens, and 

Walter T. Bowen, who assisted in operating the GISD booth at the WSSD and pro\iding 

local transportation and other logistical support to the GISD Project participants that anended 

the WSSD. 

CDs containing all of the presentations by GISD participants at the meetings in Bamako, 

Asmara, and Nairobi were prepared by IFDC and distributed to all GISD partners. 

6 .  GISD Partners Traveling to the AAAS Conference, Denver, Colorado (February 1C21, 

2003) 

IF'DC reimbursed five (5) participants for airfare, lodging, and per diem attending the 

symposium, "Down to Earth. Geographic Information for Sustainable Development in 

Africa," during the 2003 American Association for the .Advancement of Science (.\4.4S) 

Conference. Payment was processed for those being reimbursed by EDC at US.iUI)'s 

request. A list ofthose receiving reimbursement is shown in Annex 12. 

Additional Participant Travel 

-4t LTSlD request, funding was arranged (US $1,500) for Vedast Max 5lakota 

Dar-es-Salaam, Tanzania, for travel to attend the .46ca-GIS Conference in Kairobi. Kenya 

during November 5-9, 2001 

At USAID request, funding was arranged (US $1.1 15) for Robin &We, GIs expert at U W .  

for travel to attend the LADA meeting in Rome on 21-27 Jan 2002. NRI paid ior rhe airfare 

and the travel funds provided by IFDC were to reimburse her for lodging and f d .  

At USAID request, funding was arranged (LS $5,1<0) for Col 5fbareck Diop and 

Mr. Amadou Mactar for travel to the USGS EROS Data Center in  Sioux iaiis. Sourh Sakora 

on October 20-26. 1002. 
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I I Project Summary Page 
1 

RlOU University of Rhode Island 
1 Lead Implementation 
I Organization 

Contact Person Dr. James Tobey 
. h o c i a t e  Coastal Manager 
Coastal Research Center 
Cniversity of Rhode Island 
Graduate School of Oceanogaphy 
South Ferry Road 
Narragansett, RI 02882. CS.4 

I 
! Telephone: 101:S71-611 1 or (401 )S7-1-6214 

i tobey@~so.uri.edu 
i Projectl'rogram and Tarzet Region 3: Kenya-Tanzania CZII:  

Statement of LVork 
Geographic Information for Integrated Coastal  Jlanagement 
in Tanzania and Coastal \Vatershed \Ianagernent in Kenya 

VRI \\-ill improve national coastal planning. policy and 
manazement. and to coordinate local and national c o a d  
resource management in Tanzania and demonstrate "inte;arsd" 
coastal \vatershed management similar ro succsssiul p;@s~:j in 
the Caribbean--a "ridze-to-reef' approach in Lm!-a. -4 
description of the activities to be undertaken by LRI. technical 
procedures to be follo\ved. deliverahles required. and stinia:sd 
schedule are prssented in .4ttachment 1 .  Anachmcni I I j  

incoqorated as an i n t e p l  p3n ofrhis \i:rnorandzn af 
Lnderstanding (\IOU). 

Collaborating Institutions Tanzania Environmental \lanazcmenr Counol 
Ln.stirute of Marine Scienczs 
L-niversiry of Dar 2s Salaam 
Intera~ency IYorld Summit G e o ~ ~ a p h i c  Informa!isn Preect - 

IFDC Contract Sumber  015S7 01 
Budzet .4mount S i y s d  conrract u i th  LRI for S2S9.906 on October 29. 3 l i j 1  

Zmendment(s> Amendment 1 dated So\-ember 1-1. ?!1!12. addresssd ro J i n  T o h  ~, 

modified .Uicles -7.1 E f fec i i~e  Dales of the 110' zn.! 2 . 2  
Finance. 

Extension Endin? Date June 30.7003 .- 



Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2030 

Muscle Shoals, AL 35662. USA 

And 

The University of Rhode Island (URI) 
South Ferry Road 

Narragansett, RI 02883. USA 

October 1 ,  2001 



Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2010 

hluscle Shoals, .ZL 35662, US.4 

The University of Rhode Island (C'RI) 
South Ferry Road 

Narragansett, RI 02882, U S 4  

The International Fertilizer Development Center (hereinafter referred io 2s IFDCI is a 

public international organization (PIO) dedicated to increasing sustainable aqccirura l  

production through the improved use of yield enhancing technologies. The Cnl\ersiy*, of Khds 

Island (URI) has submitted a proposal to U S . m  to classifv and map r s o u r e  an3 land us: 
. . catezories for terrestrial resources (forest, mangroves, river ouriets, smaii isiarrds. ~ % n r m  m a .  

agricultural land, wet land and barren land) in Tanzania and Kenya. In order to cz;n.oli! !:?c \~,?r'h 

described herein, IFDC and LXI  hereby agree to the follo\vin% terms and condi!inns: 

1.0 mTRODUCTION .ILVD ST.4TEMEhT OF V'ORK 

The  U ~ t e d  States g e n c y  for International Development (USVD) h23 ? 2 r r ? r i  !nT*? 3n 

.L::I::T In Agrezment with IFDC for LFDC to underake a project entirled "Quick S ta r  for .\grip .: 

Africa" to support ;he G e o ~ a p h i c  infomation far Sa;;ai;,ab!e Dcvelopzsn: iGiST)i ?r:-:?:! 

kading up to the World Summit on Sustainable Development IlVSSD). 

IFDC will provide CS4IDTG4D'.4FS \vi!h lo~ist iczl  and manasems:: ;u:prt :,- :k 
. . 

~ a i n c s  partners invo!\.ed in th.r imp!emcn!atinn i'f rhe G!Sn p j ~ c r .  : ~ I t l d : - z  --r; i--?z j r 3  

providing overall tiscal nversizht to specific "pass-throuzh" funds to selecrcd pa-mrrs nh ,  x s  
- .  

being asked to implemen! cpmfic  GISD activi!ies. This wi!l  include \voiic a!rs3d> :.3enr::::J I". 

s?ecific proposa!~ h m  :>: \T,C, OGC, sad x:c73! a:%: Z::I~X !3:2!ci .: 2: 5.2: Tz::: 

JMenustik
SBA



2.0 SPECIFIC CONDITIONS 

2.1 Effective Dates of MOU 

The effective dates of this MOU are October 1, 7 0 1  -September 30, 2002 

2.2 Finance 

The work to be performed under this MOU is being financed by CSrVD u~th all funds 

channeled to IFDC. IFDC shall provide funding to LW in accordance ulth the terms and 

conditions described in this MOU. LW shall develop sub age em en:^ as necessw to 

support funding arrangements and the work to be performed by its co1labora:ing 

institutions, specifically The Laboratory for Terrestrial Remote Sensing in the 

Department of Natural Resources Science, The Tanzania Costal \lzna_~emsnt 

Partnership and its Science and Technology Working Group, and N.G.4. The estlmatsd 

funds available to LXI total US 5289,906 (hvo hundred eighh-nine thouimd. nine 

hundred six) as follows: 

Item Total 

. .-, , 

I Travel 1 S , X i  
j Equipment :CI.~(I(I 
i Operating Expenses 13.n:,~ 

subtotal 233,795 
-, ... 

2.2.1 Use of Funds 

IFDC has fiduciary responsibility of funds ~ e c e i v c d  t iox  L-S.XID. i--rider i:?s 

terns of this h?OU, all funds pm\%kd in LRI shall hc u:il::d sclel?. %: 

JMenustik
SBA



2.2.4 Financial Reports 

URI shall provide to IFDC. within 20 days of the end of each month under this 

program, a financial report that shall include accounting for zll allou-aSle costs 

incurred by URI under the progam in accordance with the ]in- iiem budge: 

amounts indicated in 2.2. Financial Summary Reports iist total au-a-d. ro:ai 

expenditures to date, current month expense and balance availahle. Ties- ;t.porrs 

will accompany the invoice (2.2.3 Payments). 

Copies of documentation to support all costs incurred in p e ~ o m a i c e  aF n-ork 

described in this MOU shall he made available to IFDC u?on request by LS..VD 

2.2.5 Audit 

URI shall maintain books, records, documents, and other et.idence in  aciordm:: 

with LW's usual accounting procedures to sufficiently subs!antiate ck.a-_ess to :'t% 

MOU. IFDC and USPJD reserve the right to examine and L R i  a sees  :a riake 

available all financial records and documents of L7U as relaid ;a ;his !.:OC. A z j .  

costs that are determined by either IFDC or L5.W to he incxs!s::n: :I-::> :he 

terms and conditions of this MOU shall immediately be rcfunded to IFDC L X  

is subject to the audit widelines and pro\%ions of 22 CFR S ~ t i a n  226 25.  In 

accordance wirh the pro\-isions of O m  Ciiculx A-133. T,FJ :?i:;?.:d :? 

comply Lvith the requirements of OMB Circular A-133. LRi is r e z x r e t  1.- b b z ~ - z  

an audit in Full compliance n.ith the yidelines of OW3 -4-133 ard a s x s  Czat 3 

. . . . , . . . . . . . . copy of :he aud:! report ~ i ! l  St. snbrr.!!?ed !o EDC's su;.:;-.-isnr. ---.l-..p: 

Senices. by LXI within thim r30) days of cornpletio?. of iqc ?,~,i:! 3 !  !'5? 

siung of this MOU, LR.1 states that they were informed of. cnd:r:xx?. 3nd 

2gee to corn:!!- xith the ap7licahle com?!iance recuire-.:r.rs. 

JMenustik
SBA



funding allocated among objectives by more than ten pErcent of the to:al 

budget amount unless the schedule states othmvise 

Additional funding is needed. 

LW expects the amount of authorized funds to exceed its needs by more 

than $5,000 or five percent of the MOU budget, w-hichever is grea!er. 

(c) Except as required by other provisions of this 5IOC specifically stated to b: 

an exception from this provision, IFDC shall not be obligared to reimbxse 

LF3 for costs incurred in excess of the total amount obligated under the 41OU. 

URI shall not be obligated to continue perfomance under thc 510C (includin~ 

actions u d e r  the "Termination Procedures" provision) or othenvise to inau  

costs in excess of the amount obligated under the \IOU, unless and unril 

IFDC has notified LRI in unting that such obli~ared arnomt h2s keen 

increased and has specified the new hlOU total amount. 

2.6 Other Terms and Conditions 

The following terms and conditions, which are a~plicabie to ~ h r  SIC'< b\ and br:<\?sn 

US.4lD and IFDC, shall be integral part of this A~eernent .  

2.6.1 Oflicial Contacts 

The contacts under this MOU for ai! official cor,:aits a x  25 f2!!~,:i'j: 

IFDC Technical 
Dr. Lzwence L. Sammo,d 
Director. Research and Development Division 
:F3C 
PO Box 2010 
Muscle Shoals, .%L 35567, US.4 
Telephone: 256/.381-6ri00, extension 774 
F . 4 2  256!351-7105 
iharnmondt6 ifdcori. 
vsi i7~~.ifd~.or~!  



LXI shall provide the relevant strate$c objective or results packzge t e m  xvith one 

copy of  all published works developed under this MOU and with lists of orhe: 

written work produced under the MOU. 

Except as otherwise provided in the terms and conditions of the \IOU, the author 

or LW is free to copyright any books. publications, or orher cop!5~h:aSle 

,,,nles a materials developed in the course of or under this MOU, but CS.LVD r--- 

-7v:s: royal tykee nonexclusive and irrevocable right to reproduce, publish, or o h .  

use, and to authorize others to use the work for U S .  G o v m e n i  p q o s e s .  

2.6.3 Reports and Data 

URI shall send to the F D C  Technical Contact at the address includrd in ibis 

MOU, monthly and quarterly proFess reports in a form and substaxe satisfacron. 

to IFDC. The monthly reports will provide a briefrepor; on the s!atxs ofa:rivi:i-;.s 

being undertaken to implement this project durins the p r s i ous  3C) days. 

The quarterly reports shall indicate progess  touzrd achier& P w r m  3:7it-i[:!.tj 

?.,? 22: j n  and implementing approvcd work plans. The reports shall include. : -. 
limited to, the following information: 

- . 
Status o f  achievemmt of proyan? :oa!s. ohiecrives. md 5 s n c h Z ~ k j  ;?x::::.? 

in the annual work plan 

P r o ~ e s s  or completion of components. elements. or activiiies aSa?nst @ i a ~ n - i  

iargeis 

. Progam description 

. Other accomplishments or program hizhlights 

Identification and cy!anatinn o f  si~viilcant p~15ler :s  .~:?ic:-. ksl-5 k.5: 

encountered 

Description of planned comcrive acticon 



2.6.5 Dispute Settlement 

Because of the nature of this agreement and legal s t a m  o i  th= respe::!ve 

organizations engaged under this MOU, reconciliation of dispures ~vh~c'. cannot 

be handled amicably will be settled through discussions:nego:iations by and 

between the signatories to the MOU. 

2.6.6 Investment Promotions 

No funds or other support provided hereunder may be ussd in a progm7 or 
. . activity reasonably likely to involve the relocation or expansion o~rs!ae of t ie  

United States of an enterprise located in the United States if non-'C-S prodxtion in 

such relocation or expansion replaces some or all of the produc:ion of a d  

reduces the number of employees at, said enterprise in the Lyrited S:aes. 

No funds or other support provided hereunder may be u e d  in a ?r>S?Jn or 

activity the purpose of which is the establishment or devslqmcnt !n a hsi? 

countq of any export processing zone or designated arsa i ~ h e i ?  rhs :~-rt)i,i. 

environmental, tax, miff ,  and safety laws of the c o u n v  \vo,~ld no: a??!!. iv::hi7il: 

the prior written approval of IFDC. 

, . 
No funds or other sgpport provided htreunder may be used in i? x::.. i ~ :  :r-r::x 

contributes to the vlolatlon of internationally recogized nzhrs n i  wn:/:~ri :: !:.z 

..-, L<,...:L., recipient country including those in any desi&maied zone or =:a :n :'-3' ""-': 

This proi-ision must be induded in all s u h a r e e ~ r n t s .  



Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2010 

Muscle Shoals, .4L 35661, CS.4 

The University of Rhode Island (L'RI) 
South Ferry Road 

Narragansett, Rl02882, US.4 

The International Fertilizer Development Center (hereinafter referred co 2s iFDCi is a 

public international organization PIO) dedicated to increasing sustainable a+cuiwal 

production through the improved use of yield enhawing technolo$es. The L'riversj? of R6ods 

Island (URI) has submitted a proposal to US.4ID to classif?. and map resource and Imd r:se 

categories for terrestrial resources (forest, mangroves, river ouriets, mai l  isiands. u f i m  h a .  

agricultural land, wet land and barren land) in Tanzania and Kenya. In order to ca;~)-ox: :kc :vo:i: 

described herein, IFDC and L R I  hereby a g e  to the fnllo\vin% terms and condirinns: 

1.0 INTRODUCTION XYD ST,ITEhTEhT OF l\'ORh: 

The United States Agency for International De\zelopment (VS.%ID) has :ni:rsS !nto an 

Agreement with IFDC for LFDC to undertake a project entitled "Quick Staq ix A:$xin:re in 

A&cat' to suppod :he Geo,pphic. Infamation for Suxaixhle D s v c l o ~ ~ : ~ :  t GISDi x . :~ :  . 

leading up to the World Summit on Sustainable Dc~.elopmmt (IVSSD). 

IFLK will provide YS.UD.TG.4D/.4FS \vith logistical and rnana~ems-: ju?pm :o :k 

va<ccs p~. tners  in~,o!\-.rd in ~h;. im;!em~nrrr!ion of !h? (I;!SI) :T?~PC!. !?c!ud:-p .xwc~?-?? 2n.i 

providing overall fiscal oversi~ht to speciiic "pass-ihrou_rh" funds 10 ;elec!:d p a e r r  x h ?  xt.s 

being asked to implement s??cific GISD activities. This :vi!I include \r,ork a i r s x ! ~  :knr:: 'd in 

;;tecific proposz!s f%;n :he \xc. OGC, a.?d ;e:2:3! ;i::ir: 53.'~; !:::z:c? .T. :/-: <~-l:: TIC: 

JMenustik
SBA



Regions: Upper Niger Basin, Afican Great Lakes Region, the Kenya-Tanzania Coastal Zone, 

and the LirnpopolZambeze River Basin Region of southern .4fiica. 

IFDC will work in close collaboration with the technical officers within USAID 

providing oversight: Note: The Overall Coordinator is Robert E. Ford, AEMD - Agricultural 

Enterprise and Market Development Division within USAID'S office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-IWG for Regional Applications sub-group. 

Close coordination must also occur with co-Chairs of the GISD-IWG for each sub-region. 

They are: Barbara Best (G/ENV) for the Kenya-Tanzania CZM Activity; Paul Bartel and Jon 

Anderson (AFR-SD) for the Four Comers/Limpopo/Zambezi Basin region; Robert Ford for the 

Great LakesiGreat Horn of A6ica Region; Mike McGahney flSAIDIAFR-SD). 

URI will work to improve national coastal planning, policy and management, and 

coordinate local and national coastal resource management in Tanzania. It will demonstrate 

remote sensing tools and GSI information can be effectively utilized in within an Integrated 

Coastal Management progam. A description of the activities to be undertaken by URI, technical 

procedures to be followed, deliverables required, and estimated schedule are presented in 

Attachment 1, which is incorporated as an integral part of this Memorandum of Understanding 

(MOW. 



2.0 SPECIFIC CONDITIONS 

2.1 Effective Dates of MOU 

The effective dates of this MOU are October 1 ,  2001-September 30, 2002 

2.2 Finance 

The work to be performed under this MOU is being financed by US.ZX) ulth all . h d s  

channeled to IFDC. IFDC shall provide funding to LVJ in accordance uirh the terms and 

conditions described in this MOU. LXI shall develop sub age em en:^ as nxessa? to 

support funding arrangements and the work to be performed by its col1abora:ing 

institutions, specifically The Laboratory for Terrestrial Remo;e Sensing in t i e  

Department of Natural Resources Science, The Tanzania Cozs'al \fanazemmt 

Partnership and its Science and Technology Working Group, and 3.454. The ~~~~~~d 

funds available to LiRI total US S239,906 (hvo hundred eighh-nine rhousmd. nins 

hundred six) as follows: 

1 Item Total 
I 
I US S 
1 Ppmnnnpl 142 434 i 
1 - - -. ~ . 

i Travel -25,061 
; Equipment ICI.?QO 
I Operating Expenses 1 3 .13>2 
: Subtotal 233,795 

2.2.1 Use of Funds 
. . 

E D C  has f i d u c i q  responsibility of funds reczi\.rd frox L 5 . m .  8- ncsr :he 

- ,  
? S \  :c: ::it terms of this hlOli. all funds provided ro LRI shall h t  ?:!I:zd s: l !.- 

pluTnses indicared in the hudgft under 7 2 .  .Said f . : k  &ail ~;~:e: 311 

expenditures necrssary for h e  szrvices to 3: performe.' b:* and J r  ~ ~ a - g d  5; 

LW. IFDC shall not be r:s;lncsihle for 2-y adc'_i:innn! ccs!s I !  e.. 3hc;e  

, .  . . 
CS S269.906) incurred in the performance o r r h c  work 6:xnx: cxx: :n:s \!i:K. 

JMenustik
SBA



Allowable Costs 

URI shall be reimbursed for costs incurred in carrying out the purposes of 

this MOU, which are reasonable, allocable, and allowable. 

Reasonable shall mean those costs that do not exceed those which would 

be incurred by an ordinarily prudent person in the conduct of normal 

business. 

Allocable shall mean those costs that are necessary to the MOU. 

Allowable shall mean those costs which are reasonable and allocable, and 

which conform to any limitations set forth in this MOU. 

Prior to incurring a questionable or unique cost, URI is encouraged to 

obtain IFDC's written determinat~on as to whether the cost will be 

allowable. 

2.2.3 Payments 

F D C  shall make paynents to URI  subject !o .!he reccipt of funds E-om U S P D  

and hased upon receipt of an official invoice bom URI. The invoice may be 

faxed to the official IFDC Business Contact Indicated in 2.6.1. The payments 

shall be made on a monthly basis upon submission URI's monthly invoices 

supported by financial sunxnmy rereports (2.2.4 Financial Reports) 



2.2.4 Financial Reports 

URI shall provide to JFDC, within 20 days of the end of each month under this 

program, a financial report that shall include accountin,o for all allou.aS1e costs 

incurred by URI  under the progarn in accordance u i th  the line it-m hxd_re: 

amounts indicated in 2.2. Financial Summary Reports list total awxd, to:d 

expenditures to date, current month expense and balance available. These ::ports 

will accompany the invoice (2.2.3 Payments). 

Copies of documentation to support all costs incurred in p:rforinance of \r.ork 

described in this MOU shall be made available to EDC u?on request by 1.S.3.m 

2.2.5 Audit 

LW shall maintain books, records, documents, and other ex.idence in accordan<s 

with LW's  usual accounting procedures to sufficiently subskmiate cha-z-s ro this 

MOU. F D C  and US.9ID resenre the rizht to examine and LW ags-5 :o makc 

available all financial records and documents of LRI as rslatecl ia this I,:0:- .Li,u7)~ 
. . 

costs that are determined by either IFDC or US.4ID to he  ixo;lsis:mt xi:?. :x 

t e rns  and conditions of this MOU shall immediately be :rfundcd to IFDC. L R I  

is subject to the audit gidelines and pro~isions of 2 1  CFR Ss::inn 226 25. In 

accordance with [he provisions of O?4B Ciizular .%-I.:?. L R I  is :'i::2:?;! r ?  
. . comply with the requirements of 0.W Circular 4.133. L R l  is re.;.xrx :- :3ve 

an audit in full compliance with the guidelines of OW3 .%-I33 and a F m  char s 

copy of the a : A t  ::por! v:i!l be subrni~ed !o FDC's   up^.-iwr. .-\.:::x!n!:r< 

Senices,  hy LTRI ivithin thirr) (30 )  days of complt:ion of ti: 2 3 . 2 ~  3\ t3.i 

s i -eng  of this MOC. L N  states that they \vere i n fomrd  of. undsr;:mii. 3?d 

agree to ?ern?!? n-ith chc applicable com?!iance r?c~lirr-nsr.ts. 
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the same &om subsequent invoices of planned monthly expenditures in 

accordance with 2.2.3. 

(b) Funds not disbursed to URI at the time the MOU expires or is terminated 

shall revert to IFDC, except for such funds encumbered by URI by a 

legally binding transaction applicable to this MOU. Any funds advanced 

to but not expended by URI at the time of expiration or termination of the 

MOU shall be refunded to IFDC except for such funds encumbered by 

URI by a legally binding transaction applicable to this MOU. 

(c) If, at any time during the life of the MOU, or as a result of final audit, it is 

determined that funds provided under this MOU have been expended for 

purposes not in accordance with the t ems  of this MOU, URI shall refund 

such amount to IFDC. 

2.3 Language 

The MOU has been executed in English, which shall be the binding and controlling 

language for interpretation of the t ems  and conditioss of this h40U. 

2.4 Subagreements 

It is understood that I;RI may canyout the work described under this MOU in 

collaboration with others. It is further understood that funds provided to URI may be 

used to support work carried out by collaborating institutions. URI shall ensure that the 

specific conditions of inis MOii (i.e., Section 2.0, Spsciilc Cortditioiisj shall apply :a a!! 

such subagreements. 

2.5 Revision of MOU Budget 

(a) The approved MOU budget is the financial expression of L W s  p r o g u n .  

(b) bKI shall immediately request approval From iFDC when there is reason to 

believe that within the next 30 calendar days a revision of the approved MOU 

budget will be necessary for any of the roilowing reasons: 

- To c h a n ~ e  the scope or the objectiws of the program andlor revise the 



funding allocated among objectives by more than ten percent of the :oral 

budget amount unless the schedule stares othenvise. 

Additional funding is needed. 

LW expects the amount of authoiized funds to exceed its needs by more 

than $5,000 or five percent of the MOU budget, whichever is e a t e r .  

(c) Except as required by other provisions of this MOL- specific all^ s!ated to he 

an exception from this provision, E D C  shall not be obligated to reimburse 

LTU for costs incurred in excess of the total amount obligated under the MOL. 

UTU shall not be obligated to continue performance under the \lOC (includin~ 

actions under the "Termination Procedures" provisioni or othenlise to incur 

costs in excess of the amount obligated under h e  110L. d e s s  and until 

IFDC has notified LW in nriting rhat such ohligated arnomt hzs k e n  

increased and has specified the new MOU total arnounr. 

2.6 Other Terms and Conditions 

The following terms and conditions, which are mplicabie ro L:?? I\lUi by mS k r \ i s ? n  

CSPJD and IFDC, shall be inte-gal part of this Ayeernent. 

2.6.1 Off~cial Contacts 

The contacts under this MOTJ for al! official con:ai;s a x  2s ;;i!i.?>:;: 

FDC Technical 
Or. hwrence L. Hamvond 
Director. Research and Development Diviiiw 
IFDC 
PO Box 2010 
Muscle Shoals, AL 35667, US.% 
T-lephone: 256I3Sl-6600, extension 77r) 
F :  756i:SI-7308 
IharnmondiZ i f d i o r c  
u-\\-\v.ifdc.oro 



IFDC Business 
Mr. John H. Allgood 
Director, Finance, Administration, and Support Services 
IFDC 
PO Box 2040 
Muscle Shoals, AL 35662, USA 
Telephone: 2561381-6600, extension 21 1 
FAX: 256138 1-7408 
jallgood@ifdc.org 
m . i f d c . o r g  

URJ TechnicaLBusiness 
Dr. James Tobey 
Associate Coastal Manager 
Coastal Resources Center 
University of Rhode Island 
Graduate School of Oceanography 
South Feny Road 
Narragansett, Rhode Island, USA 02882 
Telephone: 4011874-641 1 or 4011874-6224 
tobey@gso.uri.edu 

2.6.2 Publications and Media Releases 

If it is URI's intention to identify US.4D's to any publication, video 

or other informationimedia product resulting &om this MOU, URI shall state that 

the views expressed by the author(s) do not necesszr2y reflect those of USAD. 

Acknowledgements should identify the sponsoring USAID Office and Bureau or 

Mission as well as US.411) substantially as foiiours: 

"This [publication, video or other informaticrdmedia project (specific)] was made 

possible through support provided by the Center for Economic Growth and 

Agricultural Development, Office of Agriinlture and Food Security, under the 

terns of the MOU. The opinions expressed herein are those of the author(s) and 

do not necessarily reflect the views of UShiD." 



ljRI shall provide the relevant strategic objective or results packzge tezm ~vith one 

copy of all published works developed under this MOU and w t h  lists of orhe: 

u.ritten work produced under the MOU. 

Except as othemise provided in the terms and conditions of the 510U. thc author 

or CW is 6ee to copyright any books. publicanons, or nzher cop\Tl&~hic 

materials developed in the course of or under this MOU, bur US.4LD resewes a 

royaltykee nonexclusive and irrevocable right to reproduce, publish, oi othe?.vije 

use, and to authorize others to use the work for V.S. Government purposes. 

2.6.3 Reports and Data 

URI shall send to the LFDC Technical Contact at the ad&ess included in t h s  

MOU, monthly and quarterly progress reports in a fo;m and su5stance sarisfacfory 
. ~. 

to IFDC. The monthly reports will provide a brief repor: on the Star& of a:;:\-i:i:s 

being undertaken to implement this project durinz the p re~ iom 30 da:.s. 

The quarterly reports shall indicate progess toward achis-kg P r o g s ~  ~5 jec t : v :~  

and implementing approv-d work plans. The reports sh211 includc. $21 n3t 5e 

limited to, the fnllo\ving information: 
. .  . - .  

Stacus of achievement of p r c p m  goa!s. onlecaves. znd :?2?:h3;zk :?:';:::'< 

in t5e annual work plan 

Progess or completion of components. dements. or acrivities against pixin-3 

CaqeLs 

Progam description 

Other accomplishments or progam hizhlizhts 
. . .  . 

Identi5zation 2nd s?::!matinn of si~m,iticsr!t ?:?hlers iv.?!c; n z \ i  i:,-n 

encountered 

Description of planned coriec!ii.e actim 
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The monthly and quarterly reports may be submitted in electronic format and are 

to be delivered to IFDC within 7 calendar days and 20 calendar days, respectively, 

of the end of the reporting period. A final report addressing the same components 

included in the quarterly report is to be submitted to IFDC by UFS within 

45 calendar days of the ending date of this MOU. The reports submitted to URI 

to IFDC and supporting materials compiled in performing the services shall be the 

property of USAID. 

URI is also required to submit copies of reportslpublications, produced within 

each activity as requested by the U S A D  Cognizant Technical Officer 

(e.g., workshop proceedings, PowerPoint presentations, etc.). 

2.6.4 Termination 

This agreement may be terminated, in whole or in part, by either party at any time 

upon 30 days written notice of termination. Upon receipt of and in accordznce 

with a termination notice from the FDC,  the URI shall take immediate action to 

cease all expenditures financed by this MOU and to cancel all unliquidated 

obligations if possible. Further, upon receipt of notice of termination, the URI 

shall not enter into any further obligations mder this MOU. Except as provided 

below, no further reimbursement shall be made after the effective date of 

termination. The URI shall within 30 days of ine effective date of termination 

repay to IFDC ail unexpe-.ded funds rhat are not othemrise obligated by a legaily 

binding transaction applicable to this MOIJ. Should the funds paid by IFDC to the 

URI prior to the effective date of termination be insufficient to cover the W s  

obligations in a legally binding transaction, the bi1 may submit to IFDC within 

90 days after the effective date of' termination a written ciaim for such amount. 

The F D C  shail determine the amourit(s) lo he paid by IFDC to the LRI under 

such claim in accordance with the "Ai!owahle Costs" ~rovision of this MOli. 



2.6.5 Dispute Settlement 

Because of the n a m e  of this ageement and legal status of the respective 

organizations engaged under this hlOU, reconciliation of disputs  whit:? c m o :  

be handled amicably will be settled through discussions:ne,oo:iations by and 

between the signatories to the MOU. 

2.6.6 Investment Promotions 

No funds or other support provided hereunder may be used in a pi,: -?LT~T. or 

activity reasonably likely to involve the relocation or expansion ou:sids of t i e  

United States of an enterprise located in the United States if non-L-S produsion in 

such relocation or expansion replaces some or all of the producrion of  m d  

reduces the number of employees at, said enterprise in the U ~ i t e d  States. 

No funds or other support provided hereunder may he csed in a p rcFm or 

activity the purpose o f  which is the establishment o r  developmx~t in a f x s i ~ .  

country of any export processing zone or designated area uhers tiit :ah;,;. 

environmental, tau, tariff, and safety laws of the cow- \vo:ld no! a??:!'. .3v:::?axt 

the prior written appro\.al of IFDC. 

. ~ ,  No h n d s  or other sgpport provided hereunder may he gssd in a x::; i?. -A r::x 

contributes to the \.iolation of  internationally reco-zed r z h r s  ~f \vr::e:s :a :x 

recipient country including those in any desiiqated zone or i-sa :n >!.a; co::nr.  

This proi-ision muj:  bc ixlcided in all su:?n~ee:~n!s. 



2.6.7 Non-Liability 

IFDC does not assume liability for any third party claims for damages arising out 

of  this MOU. 

2.6.8 Notices 

Any notice given by either party under this MOU shall be sufficient only if in 

writing and delivered in person or faxed to the official contact persons identified 

in 2.5.1 

2.6.9 Special Provisions 

UIU shall comply with USAID environmental regulations (22 CFR Section 216 

"Regulation 16") with respect to the activities to be undertaken under this MOU. 

2.6.10 Procurement Policies and Procedures 

Because USAID is the sole conhibutor, US.4ID procurement policies and 

procedures are applicable (22 CFR Section 216 and ADS 308.5.7a). 

2.6.1 1 Ineligible Countries 

Activities under this agreement may only he canied out in countries that are 

eligible to receive assistance under the F o r r i g  .4ssistance Act. URI shall provide 

IFDC in advance a list of those countries where activities are planned under this 

MOU. 

2.6.12 Entire MOU 

Unless otherwise specified, this MOU embodies the entire mdeistanding between 

IFDC and LXI for the senrices io be proi.ided and any prior to contemporaneous 

representations, either oral or written, are !itxehy superseded. No amendments or 

changes to this MOU, including, without limitation, changes in the statement of 

work, total estimated cost, and period of pi:rformance, shall be effective unless 

made in u%:ing and signs6 by authorized rep~esentatives of the parties. 



FOR Ah?) ON BEFLLF OF IFDC 

By: , L Z - h d  
A-ame: /,%vLsw~.f. C\m WQ& 

Title: 

Date: 10 -3-0) 

FOR A!!D 03 B$H.%LF OF L 7 U  

v By: 

n 

By: 

Name: 

Title: 

Date: 1 ~ 1 3 , )  ~1 



Attachment 1 

DRAFT PROPOSAL DRAFT PROPOSAL 

C. Target Region 3: Kenya-Tanzania CZM: 

Geographic Information for Integrated Coastal Management in Tanzania 
And Coastal Watershed Management in Kenya 

The Tanzania Coutd Mmagcmcnt Pvtncrthlp - ScDpe of Present Project 
A partnership involving the Tanzanian Environmental Kana~ezent 
Council (NEMC), the University of Rhode Island and USA13 was 
established in 1997 to improve national coastal planning, pol:cy 
and management, and to coordinate local and national coastal 
resource management. The Tanzania Coastal Hanagemext Partnershlr, 
(TCMP) work8 with the existing network of integrated coastal 
management (ICM) programs and practitioners to promote a 
participatory, transparent process to unite governmext L-d 
c o m i t y ,  science and management, and private and plhlic 
interests to wlsely conserve and develop coastal ecosyaters a d  
resources. 

The partnership has produced a national coastal pdicy that has 
been approved by all major stakeholders and is under Cabine: 
review for legal adoption. Tanzania is a recoqdzed leajer ir. 
,Past and South Africa in integrated caastal ir.aagener.t. In 
addition to development of an overall coastal policy franew=rk, 
interagency working groups have produced guidelines and iprcx-e5 
human and institutional capacity for promoting sustainable 
coastal aquaculture development. Other wgrkinq gr~cps are 
currently focusing on coastal management issues in tourism 
development and supporting coastal action r,lanning ir, Districts. 
The initiztive also has a vioorolls public aware2ess Fro?rax ar.5 
a training program that includes resocrce pactitioners wh3 are 
trying to deal with both the immediate resource nee55 of 
impoverished com~nitiea and the long-term goals of enscrin; a 
sustainable economic basis for future generations. The 
partnership pio-,-ides sx~ertise an5 n?ti?n+l cccrdi%ation c n  
ch;.stal re_solLrce mefia$emn: in Tanza~ia and also coztriixstes r=  
regional advancement of coastal management in the Xast k f r i z i r :  
region. 

03an GIs Consoifium. Inc - 80 - :: Sepl 203' 
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DRAFT PROPOSAL DWFT PROPOSAL 

region, including coastal tourism, mariculture development and 
natural gas exploitation, are seen as potential resources for 
national economic development. However, much of the coastline 
is remote and pristine, with fringing coral reefs along two 
thirds of the coastline. Rapid development and population 
growth threaten coral reefs, fish breeding areas, and other 
coastal reaourcee that are critical to food security and the 
livelihoods of coastal villages and future economic growth. 

Bcfter Informailon for Decision-making and Coastal Monitoring - A  National Priority 
The need for better information for decision-making has been 
identified by the partnership and within the draft coastal policy 
as a priority issue. A Science and Technical Working Group (STWG) 
was formed in 1998 with scientists from the Institute of Marine 
Sciences (IMS) of the Univereity of Dar es Salaam, other 
University departments, and the national marine fisheries 
research institute. The Director of IMS serves as the 
chairperson. STWG functions as the bridge between coastal 
managers and the science and research conununity. The STWG mandate 
as defined in the national coastal policy includes the best use 
of scientific information available for improved decision making 
and management. 

Proposed Application of Geographic Information Data 
Government agencies responsible for coastal resource planning 
and management require reliable information to develop and 
promote sustainable coastal development policies and actions. 
Strategic interventions based on reliable knowledge are critical 
because public sector resources are scarce and must be well 
targeted, and the rate of change is rapid. A doubling of the 
coastal population is predicted in as little as twelve years. 
That could mezn 16 million people living on the coast in 2010. 
This proposal would support the STWG mandate by providing a data 
rich inventory of Tanzania's present coastal resources and land 
use, and an assessment of land-use trends over the last ten 
years. 

The project would classify and map resource and land use 
categories for terrestrial resources (forest, mangroves, river 
outlets, small islands, urban land, agricultural land, wetland, 
and barren land). Terrestrial land iise, especially agriculture 
and forestry are critical to sustainable coastal development and 
planning. Additional resources would be required to classify and 
map submerged near shore elements (seaorass and coral reefs). 
The proposed area of application is the entire mainland coast 
inward to the boundary of coastal districts and including the 
rslands of Pemba and TJnguja. 

Open GIS Cnm~ortlurn lnc - 81 



DRAFT PROPOSAL D M  PROPOSAL 

The processing of satellite data and construction of G I S  raps 
will help analyze rates of change over time in rescmrce and land 
use patterns, and identify priority locations for coastal action 
planning, special area rranagement, aquaculture siting, txrism 
development planning, and land use zoning. These activities are 
described in the national coastal policy as priorities of the 
Tanzanian national coastal management effort. They are 
management actions that the TCMP and the Tanzanian governrent, 
private sector, and civil society are currently tackling. The 
project will provide a major boost to a long-term, sustained 
effort in the use of science for coastal management. The 
project builds on state of the coast monitoring and assessmext 
that STWG has been conducting through exhaustive surveys of 
literature and village focus group interviews in coastal 
districts. 

oement XIII. Instftntional Capability to  Apply Data and Impact Resource Mana. 
TCMP and its partners have the institutional capability azd 
demonstrated commitment to apply earth observation data and 
enabling technologies to specific natural resource rarracerner.: 
problems and make a difference. The project will build 
Tanzania's capacity to utilize the technologies from this 
project in myriad applications. The T O P  effort has estahlishe5 
m e c h ~ ~ i s m  for sustainability so that progress continlles once 
USAID project funding ends. Tne activities initiated by TO!? 
have the staying power so that data collected from the fie13 ar.3 
from satellites can be used to monitor changes over t:?e. 

The Institute of Marine Science is the institutionai t m e  of t3.e 
Science and Technical Working Group. IFS is a rezopize* cer.:er 
of excellence in rrarine sciences in Africa and has szronS 
connections to international research srga5zatiszs. 3 3  
scientists are developing capabilities in GIS techncloziee 522 
in the application of new tec:hnicpes :o earth 05se-7'2t13z 3:a. 
Several IMS scientists have participated in earth obserb-a:i=x 
?at_% traiflicg afl? pIr~n-".ir!g activirles of internatioaa: 
org~rizations, such 3s i?.YSCO!IOC axi the ir.ter.aticr.al 
Institute for Aerospace Survey an3 Earth Sciences. 

XW. Collabo.-+tkg h s t h t i o r s  
Tke principal projat implementing pmn m the L a h t o v  fm Tm&al  Rariotr Ss.rsg m t??: 
w m t  of Natural R c s a ~ c s  Scicncc. University of Rhodc Isla$ t\c Te-&a C a d  558-zzrmc.: 
TnrInmhip and i!s Science and Techxucai Wd&g C m q :  S S A :  z? 5: C;&! Rsa-T-s C n r z .  
Univmiry o i  Rhodc island. 

Key collaborating instit~tio~s a r e  'e I2S::tute of ::arir.e 
Sciences, University of Car es Sala2T; Katiznal Zn7.,irxx?n: 

Open GIs Consortium. Inc. - E 2 -  I 1  ~ s L .  23:: 
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Management Council; Interagency World Summit Geographic 
Information Project; USAID Global Bureau and the USAID Tanzania 
Mission. 

The project and future applications will be conducted in 
coordination with regional partners in coastal management 
including the Western Indian Ocean Marine Science Association 
(WIOMSA), SEACAM, World Fund for Nature (WWF)/Tanzania, Global 
Environment Facility, and other international agencies active in 
remotely sensed coastal data and analysis (e.9. UNESCO/IOC and 
the International Institute for Aerospace Survey and Earth 
Sciences) . 
Coastal Watershed Management in Kenya 
uS~ID/Kenya is starting a major new integrated watershed, 
forestry and parks management program in the upstream portion of 
the watershed that enters the ocean at Malindi. This project 
will be an opportunity to demonstrate "mtegrated' coastal 
watershed management similar to successful projects in the 
Caribbean - a "ridge-to-reef'approach. The Malindi/Shimba 
Hills Forest region lies just north of the Tanzania border. 
This coastal waster shed may be included in the geographic 
analysis of the Landsat data for the Tanzanian project, for use 
by the Malindi partners. Thla ucluslve analysis will present a 
broad regional view of the atatus and trends of the coastal 
resources, including coral reefs and mangroves, which have been 
identified by the World Wildlife Fund as the one of the top eco- 
regions of international significance. 

Funding Requirements 
XV. 
A) Condensed ( f d  bodget is given in accompmying Excel spreadsheet) 

CRCXM LTRSNRf 

Pernofinel 

Trrvcl 

Equtpmcnt 

0 
perating 

Toid D M  Costs 

Indirect Costs (2 )  

TCMPISIWG Total6 

142.434 
I 

48,061 

30,jM 

13.000 

233,795 

56.111 

23,407 1 ! i4.027 j ~ , m  
I i 

27,265 

20,300 

5,OW 

I 
57.565 

I 

i3.816 I 

5,000. 

20.796 

5,000 

3.000 I 5,'3m 

31,40 

7,538 

144,823 

34,758 
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B) Additional fundlug reqniremenh 

The proposed budget covers remte iraging, ailalysis and capacity 
building for the terrestrial component only. ???ere is 3163 a 
strong need within Tanzania for an analysis of s,&nerjed coasral 
resources using remote sensing tech-olw. Land--cse pl&-z.kq 
should be cloeely linked with coastal plaring, such as 2ropPr 
siting for futcre mricultcre projects. NOAA has offered to 
assist in this component of the project; NOM's eqecise 3n 
remote napping and characterization of scherced cxstal 
resources would greatly add to the project and to planr.in; . . 
efforts within Tanzania. To include suijnerged reeoxces, I: 1s 
an estimated that an additional $125,000 is recpire5. 

See attached EXCEL Spreadsheet. 
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Dear Dr .  T+ 

-4rnendment Xumber  1 to  '\IOU between the International Fertilizer 
D e ~ e l o p r n e n t  Center  ( IFDC) and  the Cnivcrsiry of Rhode Island !I-RI)  

--.  . 
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Dr. James Tobey 
November 13.2002 

All other te rns  and condirions of :he MOC by x c  3:nveen LFDC and L;RI shall 
rex;aii in full force azd effec:. If  you concur, pleas: r c x x  on: s iged  copy to F D C  
for our records. 

Sincerely yours, 

upresident and Chjef Exrcu:ive Officer 

ACCEPTTD AND AGREED TO: 
\ 



Project Summary 

The Tanzania GISD poject was i ~ t i a t e d  in November 2001 \\irh the financial supPX of 
US.MD. It was jointly lead by nvo centers located in the Vnlvcrsi? of Rhode Is!md In 
partnership m i t t  the Tanzania National Environment 'lki!!qerncnt Council m d  rh: T r a l i a  
Coastal Management Parmcrship. The CXJ centers are the C o ~ d  Rcsourcs Center in ~ 5 s  
Crraduate School of Oceanogaphy and the Laboraton of Tencmial &id Remnre S - n i i n ~  in rh- 
Coilege of Environment and Lif? Scizncss. 

Remotely sensed images from 1990 Landsat Thematic 'lfapper snso r  and 1DOO h k t - 7  
Enhanced Thematic hiapper Plus sensor and scoSra?hic infomaGon s!-stern i;kd+i?j iisie 
a?pli-d to discern chanyes in land cover and land use dmg the mainlmd T L T %  ::LC . . TT;?:s 
p:o\ided the firs wrnprehensi\-e sciznri5c &n In a r ecn t  ::me ps:iLd on !and-use ;xS- 
mver change in rhe coasral zone ofT3nwnia. 



The geospatial information from this project will help obtain scicnrific consensus on the nature of 
conservation problems and increase the legitimacy and acceptability of policy options. Remote 
sensing and the derivatives of data from this study provide a foimdation for integrated coastal 
resource planning, targeted 5eld srudies, and monitoring. The  (;IS database provides a baseline 
for future land cover and land use assessments, and a frammvor~ for integration with social and 
economic data in order to conn:ct with human concerns such a. po\:crg- alleviation and food 
szcurip. 

Outcomes and Accomplishments 

Land use and iand cor-er mzps for both 1990 and 2000 of rhc ccrastal administrative Rczions 
of mainland Tanzania completed 
CD-ROM of data files (1990,1000 and change analysis) and hard copy maps at 150,000 
scale provided to National Enkironment Management Council (YEMC) and Tanzania Coastal 
Management Partnership 
Project maps made available online through an Internet h iqying Server (IMS) installed and 
hosted from the University of Rhode Island 
intensive hands-on staff t z i ~ n g  for Tanzanian partners. study tours to LW and infrastructure 
support together established in-country capabiiities for the usc of spatial idormation in 
support of policy and management. Institutional capacity b ~ i i d i n ~  was targeted at the GIS 
office ofthe National En\%onment M q e m e n t  Council 
Equipment and s o k a r e  provided to Tanwnia office: Dcll lnptsp and Trimble Geoexplore EI 
GPS unit for GPS-guided field investigation, high-resolution digital camera, Dell computer, 
ERDAS Imagine and Arcview sofnvare 
Hands-on training of two Tanzanian scientists at the LW Labomtoy of Terrestrial Remote 
Sensing in ERDAS Imagine software, Landsat image data examination, training signature 
identification, area of intcrest selection, land use and iand ccwx classification, mosaicking, 
GIS operatiox, and c!assication accuracy assessnlent 
The ripple effect benefits of the database and acquired RSG1S competency are elldenced by 
the fact that the NEMCiGIS Unit now receives requests for assistance from the government, 
Universities and other local =id international institutions 
GPS-,gded field reconnaissance \vas conducted in Tanraiii~ t o m  Febiuay 2003. The 
project team traveled thmugh ali Tw&a mainland ;ozst;ll &;I-icts, covering 3,500 h by 
road. The ream collected 651 GPS manseits totaling 979 k m  in distance, 1.360 GPS photos. 
87 GOS points, and 510 regular photos 
Paper published or. project f.ndings inA4zrine Geodesy, 2ii( 5; L'ol. 26, pp. 3 - 4 8 ,  "Remote 

.-: . - .. 
Sens io  a of M = s r o ~ r  - ~ n a n g r  z!:.:cr!n-&e ;mJacia ~ 3 2 s : ~  
2 Ecoz 6 project Fzper s"+ize;c; ( ~ L  >xg2s 2 p >  ;c ,:zz p!,{ ?;.7,cc,7;c;;; JVYI..Y. ; -.--- 1 r;+1* 

"Remote Sensing of L a n H h c r  Change dong the Taxzmia C,:>asr for lntegated Coastal 
Management and Sastainable Devtiopment" 
Project products contributed substantively to the "Tanzania iwte of the Coast Report 2003." . -. This document is produce< b> the TCMP, signed by the \'!cc-Pirsident's Office and 
disriibuzed m<.'~,Y -- . 
shoreline change analysis in the R i n o n d o ~  h5unicipali1yul.~ i c id  sunrey research on 
mangrove chanse in the Rufiji Delta were conducted in pz<~icrship nith the TCMP Science 
and Technical Working Group Results were published and liv?eminated in the Tanzania 
Srate of the Coast Report ~ C I : ' I ~  



Workhops  and conference presenrarions of the Tanzmz'GISD prqcc! 

ISPRS Workshop on '-Developments and T z c h o l o g  Yrmsfer in Gsorarics far 
Environmental and Resource 35anagemen~" L n i v e r s ~ ~  College of L m 3  3n? 

.4rchitectural Studies. Lyniversity of Dar es S a ! m .  T m n i a .  Slax'n 7?'i2 

Second Meeuns of the Comrninee on the Geo-mphc F o u n h t i x  for A g z n h  2 1. 
convened by the Xational Research Council; B a r d  on Earth Sciences a d  R s s o x c s .  
Washington, D C . ;  J a n u q  2002 

GISD partners meeting in Asmarq Erirra. .4;inl 2032  

National workshop to validate and rxie\v draft 1990 l a d  cov:r maps for c ~ m d  
districts, hosted by TCbfF'. Dar es S a l ~  Septembc: 3 N 2  

World S d t  on S u ~ a i r a S l e  Dcvclopmmt. Special Psjrer Session on Spa:ial 
=omai,on Technolo~ies for Sustamabie Dcvclopment. Johannesburg. Soxh . % h c a  
September 2002 

United Nations International .-2eronautical Fzderarion U'orkhop on "Spxz SAurjons far 
Global Problems: Building Partnerships \x i& all 9dcholdcrs  in Human Securi? a d  
Development," Houston, October 2032 

S?mposium convened by the Co& Resources Center on CS-ZID's cco?sirlc\ t 

ageement in coanal resource manqernent n-ith the Lni\ ersl;?- s f  Rhaje Is!:nd f i e  
GlSD projxt w2s one of the topics fem~:cd. The -\-en: brmght :,-@e: x . 7  ! ?? 
development, environmental, and coas-31 managemsnr p:afcis~snals Hcid in 
Washington, D C. November 2002 

Recommenda t ions  fo r  Further \Vor.k 
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information on Ian3 use and land cover with data on househc~ld and village characteristics 
would be valuable for pss!icy development and managemcn: c?xts. 

3 A third need would be to build capacity and long-term ~voi\ :~ng partnerships between the 
primary spatial inhrmal.ion centers in Tanzania. Capacit! i n  T a n z a ~ a  overall remains limited 
in spatial information technoiogics. Given the rcsources aid ~i-ncfrane of this GISD project, 
we chose to emphasize capaclty building in the policy and ,?laming institution-the National 
Environment Management Council. However, it would Se :ics:rahle to build a complementary 
relationship betrvccn tht: scientific and technical expertise of the University of Dar es Salaam 
and the National Environment Managemcnt Council. Ideal:>. dic GIs Unit in hTEMC should 
be the office that convens spatial information for management applications, and the Institute 
of Marine Sciences of rlie Llniversity of Dar es Salaam shoald be location for the 
scientific and technical construction and updating of spatia nxps and databases on coastal 
and marine resources 

This report prrpsred by 

Dr. Y.Q. Wang (YQWang@un edu) 
Laboratory for Terrestrial Remote Sensing 
Department of Xatural Rssources Sciences 
University of Rhode Island 

Dr. Jamzs Tobey (Tobey@gso.uri.edu) 
The Consul Resources Center 
Gradmre School of Oceanography 
Univircity of Rhode Island 



-. 
C. INERNATlQNAL FERTILIZER DEVELOPMiHT GEKER * MLIS2i 3HOX.S. .Lk3!4'A Zni2 USA DC P.o. 3cx so:l a?S-X.6600 

I M A l L . p e a i 3 i F J C . o q  .. . overnber 14, 7 K 2  - I&M - NO. ?55-38-7?08 

Dear Dr. Tobey: 

Amendment S u m b e r  1 to \IOU behveen the International Fertilizer 
Development Center (IFDC) and the L-niversity of Rhode Is land ! I R I )  

. . -- .  . 
TFjs iezer r:la!l s e n e  as .kT12ndnznt s d z h e r  1 1s 12- .\!--7-.:-.i...-- -.. iLrr 

. L .  --  . .. .---. :.A:- ~ - -  ... .. L - - 
b s w e t n  FDC =ii LTU ta x ? p o g  :?.: Gc-rr::>:lic - .  Ir.f>-r:i>x i?: 5:;:r:rzl:r 
Devcli?pz~e;.t (GISD) rc7;ect. The p z ~ i e s  io rhe \!CI:~. 2 ~ : s  5:: r i c : ~  2.1 Efiecri\e - .. Date of  the JIOC and 2.2 Finance aye 'n-r-hy e3r.:-;ce.! 2s ;o.!c:\s. 

2.1 Effective Date of rhe JIOC -. -- . . ,. . .-. - ~ . -  
8 . 2 . -  I ,  n -  , '  . ! 1 ,  - I :  . 8 .  _ , : L - ... d... 

2.3 Finance 
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Dr. Zames Tobey 
Kovember 14, 2002 

All other terms and conditions of the MOU by znii bexecn LFDC and LRl shall 
remain in full force and effect. If you concur, plecse renm one s i g e d  copy to IFDC 
for our records. 

Sincerely yours, 

aP/qx/t; "A+. 
't H. Roy 6 . - 

upresident and Ctief Executi~e Officer 

ACCEPTED .QiD AGREED TO: 



Geographic Information for 
Sustainable Development 

Final Report of the Tanzania Coastal 
Zone Change Analysis Project 

Project Summary 

The project on coastal land cover change in Tanzania is part of the Gco-mphi: Iniomatim for 
%stainable Development (GISD) initiative that r r x  intr&ic,-d in 2001 hy rhe L-nhed S u e s  
g x e m m e n t  in response to the recommendations of .4genda 2 1. GISD is an intcrra:ioral allim.7;? . 
rFat shares the goal of  increasing l d  capabilities to apply w r  obscwation data and gsoppnf :  

. . 
i r fomadon technologies in M i a  for i q r o v x l  d.:c:s!on-md:&g on s~~%xt.!z  4:;-s!?;r?.zzt 
p;oblems. All projects link enlironmenul and nmra l  resourcc management ;a s c r i n a h l c  
dzvelopment. 

The Tanzania GISD project \\-as initiated in Sovemher 2001 x i th  the financial s u p p n  of 
E X D .  It w a s  jointly l a d  by hvo centers located in the Cniv-rsi? of Rho& Is!and In 
partnership uith rhe Tanzania National Environment !danagzms3t Council md h: Tarzmia 
Coastal Management P m r r s h i p .  The LXI centers are the Coastal R t s o u r : ~  Center in the 
Gradcare School of Oceanography and the Laboratoy of Ten-ctrial arid Rrmore Srnsing 13 :he 
Coilege of Environment and Life Scienics. 

Rmotel!- sensed images from 1990 Landsat Thematic Map?cr s m o r  and 2000 lzn2sa1-7 
Enhanced Thematic hlapper Plus sensor m d  g e o p p h i c  infomailon syn-m iechndaglss \<:is - 
applied to discern chanzes in land cover and lmd use a lmg the rnalnimd T ~ x x m s  ::zst I r.s . ,  . 
p:ol-ided the first comprehensive scienti5c dam in a rscent :im- pc:lLd on !an:-urc LX ; s S -  

a v e r  change in the coastal zone of Tanzania. 

The need for benzr information for decision-r.aking h s  k rn  id:n:i5d 2s a n311rd  p n x ~ : ?  5! 
Tanzania's national c o a r d  mamgsmsnr prospm .A mtional Srrxr;.y Pa?-r u z s  33;p::?. b) 
Cabinet in November 2002. Thr UzUonal SIntegy identitics the need Tor k n e r  ;.2?31 212 33 

rssnurce status* trends. and IS-s as on? af six prio?t>- i z ~ x s  



The geospatial information from rhis project will help obtain scientific consensus on the nature of 
conservation problems and increase the legitimacy and acceptability of policy options. Remote 
sensing and the derivatives of data from this study provide a founcation for integrated coastal 
resource planning, targeted field studies. and mo~toring.  The GIS database provides a baseline 
for future land cover and land use assessments, and a h e w o r k  for integration with social and 
economic data in order to connect uith human concerns such XI: p ? v c q  alleviation and food 
security 

Outcomes and Accomplishments 

Land use and land cover maps for both 1990 and 2000 of the coastal administrative Regions 
of mainland Tanzania completed 
CD-ROM of data files (1990; 2000 and change analysis) and hard copy maps at 1:50,000 
scale provided to Natiord Environment Management Council (NEMC) and Tanzania Coastal 
Management P a ~ e r s h i p  
Project maps made available online through an Internet Mapping Server (IDIS) insralled and 
hosted from the University of Rhode Island 
Intensive hands-on staff t n i ~ n g  for Tanzanian p m e r s ,  study tours to URI and infrastructure 
support together established in-country capabilities for the use of spatial information in 
support of policy and management. Institutional capacity brilding was targeted at the GIs  
off~ce of the National Environment Management Council 
Equipment and soflware provided to Tanzania office: Dell laptop and Trimble Geoexplore III 
GPS unit for GPS-guided field investigation, high-resolution digital camera, Dell computer, 
ERDAS Imagine and ArcView software 
Hands-on training of two Tanzanian scientists at the UlU Laboratory of Terrestrial Remote 
Sensing in ERDAS Imagine software, Landsat image data examination, trainins signature 
identification, area of interest selection, land use and land cover classification, mosaicking, 
GIs operations, and classification and accuracy assessment 
The ripple effect benefits of the database and acquired RSIGIS competency are evidenced by 
the fact that the NEMCIGIS Unit now receives requests for assistance from the government, 
Universities and oiher local and international institutions 
GPS-Gded field rxonnaissance was conducted in Tanzania h r n  February 2003. The 
project team traveled through all Tanzania mainland coastal districts, covering 3,500 h by 
road. The team collected 65 1 GPS transects totaling 979 km in distance, 1,360 GPS photos, 
87 GOS points, and 540 rcsular photos 
Paper published on p r o j e ~  findings inMarixe Geodesy, 20C3, Vol 26, pp. 35-48, "Remote 
Serislno a of Mzcgove a a n g e  2 i ~ c ~  - *.e T ~ z ~ q i a  Coasf' 
second ;rGjec- pz+eF $&;;;iy2< (-&zgzs ;~y?) tc cC2;;?! j.[,2:xLTge;3e;;fjc2AT,~~ TkLe: 

"Remote Sensing of Land-Cover Change along the Tanzania C'mst for Integrated Coastal 
Management and Sus-inable Development" 
Project products contributed subsiantively to the "Tanzania S m e  of the Coast Report 2003." 
This document is produced hy h e  TCMP, signed by the Vie:-Picsident's OEce and 
distiihuted 5ldeiy 
Shoreline change analysis in the kinondoni hhnicipalir)~m:i field survey research on 
mangrove change in the h f i j i  Delta were conducted in partnership uith the TC?@ Science 
and Technical Working Group. Results were published and disseminated in the Tanzania 
State of the Coast Report 2003 



Workshops and conference pr:sentations of the Tanzan~s'GISD ?ro!?lect 

ISPRS Workshop on --Developmenrs and Technology Transfer in Georrzit~cs 51 
Enrironmental and Resource \fanagemen\" Lniversin Colicge of Lands and 
.kchiteLaural Studies. University of Dar es S a l m .  T m n i a  \larch 2 7 ' 2  

Second Meeting ofthe Comrninee on the Gcograptuc Foundxian for .+en& 2 1. 
convened by the Kational Research Council. Board on Esnh Sciences and Rcrccr::s 
Washingon. D.C., January 2002 

GISD parmers meetins in 4smara. Entrca. April 20:P 

Sational aorkshop to validate m d  rs\-iew draft 1999 land cover maps for C.=XII 
districts, hosred by TCMF', Dares Salaam Septembcr 3 0 7  

\Todd Summit on Surrirable Dcvclopmcnt. Special Psstcr Scsslon on Spacal 
kiformaiion Technolories for Sustainable Devdopmenr. Johmneshurg. Souin .%?ica 
September 2002 

United Nations International .Aeronautical Federation \\'orksh>p on "Spa;- Sslutions far 
Global Problems: Building Partnerships nith all S'dtholders in Human S:cu+? 3rd 
Development," Houston, Gc:ober 1022 

S>mposium convened by the C o d  Resources Cenrcr on CS4ID.s ccqx;rlu\: 
ageement in coastal resource rnanxgement ~ i t h  the L-niversin af R h a k   IS!^ f i e  
GISD projm x a s  one of the topics f e~wred .  The cvx! b roxh t  :zz::hc: - 2: cr I ? 
development, environmen'al, and c w t A  mmaerncnr ?:afe;s~ona?s H-ld in 
U ' a s h i n ~ o u  D C. November 2002 

Recommendations for Further Work 
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information on land use and land cover with data on housel~old and village characteristics 
would he raluable for poiicy development and managemen1 efforts. 

3. A third need would be to build capacity and long-term u-oian!: pamerships between the 
primary spatial information centers in Tanzania. Capacity in T d a  overall remains limited 
in spatial information technologies. Given the resources and timtframe of this GISD project, 
we chose to emphasize capacity building in the policy and planning institution-the National 
Environment Management Council. However, it would be desirable to build a complementary 
relationship between the scientific and tcchmcal expertise cilhe University of Dar es Salaam 
and the National Environment Manqement Council. Ideally, the GIs Unit in hEMC should 
be the office that converts spatial infomation for manasem:nt applications, and the Institute 
of Marine Sciences of the Cniversity of Dar es Salaam should-~e the location for the 
scientific and technical construction and updating of spatial maps and databases on coastal 
and marine resources. 

This repor t  p r e p x e d  by 

Dr. Y.Q. Wang (\iQWang@un.edu) Dr. James Tobey (Tobey@gso.uri.edu) 
Laboratory for Terrestrial Remote Sensing The Coastal Resources Center 
Depamnent of Natural Resourcls Sc: 'ences Graduate School of Oceanography 
University of Rhode Island Liniver-siy of Rhode Island 



GISD Project 
Annex 2 

Subcontract With 

International Center for Research in 
Agroforestry (ICRAF) 

IFDC Contract # 01583101 

1. Project Summary Page 
2. Project Memorandum of Understanding 
3. Project Final Report 



I Project Summary Page 
/ MOU I C R 4 F  

Lead Implementation 
1 Organization 

Contact Person Dr. David Sirin 
Acting I C R i F  Coordinator for Kahale 
US.AID Project 

i International Centre for Research in .- \groforest~ 
PO Box 30677, Sairobi. Kenya 
Telephone:-2542 521450or-I  6508736645 
Fa\-: -251 2 521001 or -1 650 S33 6646 
ICR4F6'cciar.orq 

Proj ec~F'rogani and Tugs! Region 7: .African Great Lakss: 
Statement of IYork .lFRES.-\-ICRAF 

Implementation of Geographic Information System to 
Support  Sustainable Development: Improving Land 
3Ianagement and Policy-Ylarketing at  the Local 
C o m m u n i ~ i L o c a l  Authority Level in Southwest Cganda 

ICR-\F ~vi l l  ( I )  document impacts of current imd rnar,a~ement 
practices and socio-eco-political factors (Changes in hioph\sical 
parameters related to natural resource base conclitim arrd 
producer behavior, Delineate areas of consenation hid  
development conflicts. Explain changes in remis ot"polic> and 
institutional frameworks; (7) Develop spatial tools to su?pon scil .- 
and water consening and local cominunity deveio?xcnt s : r x s ;  
and (I) Enhance African ins!itutinnal capacity in ? i c  ~ s s  i.. 

! ~ GIs  'Remote Sensins and other gso-spatial decisior. j:???? :oa:s. 
.-\ description of the actix~ities lo be undertaken h! I C R G .  
technical procedures to be follo\~ed. deli\erablss rsqu:r-2. sd 
estimated schedule are presemed in Attachment I .  .-\na:h~enr i 
is incorporated as an i n t e ~ a l  pan oitkis \imo:andu-; 0; 

Lnderstanding (\IOC). 
Collaborating Institutions 

: IFDC Contract Sumber 01583 01 
1 Budget Amount S i n e d  contract \\-ith ICRXF for SlOO.!~!l0 on 0:toher 29. 2lfll .- 

.4mendment(s) Amendmsnt 1 dated October 31. 2rlOl. to \ l r  Laksil  .A5e!-si-k?ra 
modified .-\nicks 72 .3  Pa!ments and 2 2 . 4  F~nancial Rspocs. 
Amendment 2 dated September 2-. 2cJ02. ro \lr. Laksin 
.-\beysekera modified .Xrticles I .0 Introduc!ior. and S t a t m m r  
[Vork and 2.1 Effec!i~.e Da?cs o i rhs  \!0L-. 

Extension Ending Date .\larch 31. 7U03 



Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2040 

Muscle Shoals, AL 35662, LSA 

And 

International Centre for Research in Agroforestq (ICR-4F) 
PO Box 30677 
Nairobi, Kenya 

October 1 .  2001 



Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2040 

Muscle Shoals, .4L 35662, CSA 

International Centre for Research in .4groforestp (ICR-lF) 
PO Box 30677 

Nairobi, Kenya 

The International Fertilizer Development Center [hereinafier refmed to zj FDC1 is a 

public international organization (PIO) dedicated to inxzzjing sus!ainaSle zmc~!tural 

production through the improved use of yield enhancing techmlo$es. ICR4F h s  schmind  a 

proposal to USAID to (I)  document impacts of  current land mana:e;r.mt practices an3 

socioecopolitcal factors. and (2) support development of spatial tools to s u p o n  w i l  a d  tvarer 

c o n s e ~ n g  and local community development efforts, and ( 3 )  enhance .Xir;can institutional 

capacity in the use of GIStremote sensing and other geospatial decision suppr!  rook L7 n r k r  10 

carryout the work described herein, IFDC and ICR4F her:by a > r ?  to :he iolio.~ic: : sms  2nd 

conditions: 

JMenustik
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specific proposals from the KRC, OGC, and several other groups located in the four Target 

Regions: Upper Niger Basin, Afiican Great Lakes Region, the Kenya-Tanzania Coastal Zone, 

and the Limpopo/Zambeze River Basin Region of southen Africa. 

IFDC will work in close collaboration with t i e  technical officers within USAID 

providing oversight: Note: The Overall Coordinator is FLobert E. Ford, AEMD - Agricultural 

Enterprise and Market Development Division within US:tID's office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-IWG for Regional Applications sub-group. 

Close coordination must also occur with co-Chairs of the GISD-IWG for each sub-region. 

They are: Barbara Rest (GIENV) for the Kenya-Tanzania CZM Activity; Paul Bartel and Jon 

Anderson (AFR-SD) for the Four Corners/LimpopoIZam~~ezi Basin region; Robert Ford for the 

Great LakesIGreat Horn of Afica Region; and Mike McGxhuey (USAlDIAFR-SD). 

ICRAF will (1) document impacts of current lantl management practices and socio-eco- 

political factors (Changes in biophysical parameters relstcd to natural resource base condition 

and producer behavior, Deliaeate areas of conservation and development conflicts, Explain 

changes in terms of 7olicy institutional hneworks ;  r 2)  Develop spatial tools to support soil 

and water conserving and local community developm!mt efforts; and (3) Enhance African 

institutional capacity in the use of GISRemote Sensing and other geo-spatial decision support 

tools. A description of the activities to be undertaken h y  ICRAF, technical procedures to be 

followed, deliverab1.s~ required, and estimated schedulc 2:: ?x:nted in .4ttachent 1, which is 

incorporated as  an integral part of this Memorandum of IUndcrstanding (MOW. 



2.0 SPE(-TFIC COh'DITIONS 

2.1 Effective Dates of MOU 

The effective dates of this MOU are October 1 ,  2001 -September 30. 2002 

2.2 Finance 

The work to be performed under this MOU is being financed by US.IUD with d l  Fmds 

channeled to IFDC. IFDC shall pro\-ide funding to ICR4F in accordance uith the t:ms 

and conditions described in this MOU. ICRAF may develop subagreements as n-zessxy 

to support funding arrangements and the work to be perfonred by i!s collahoratit.~ 

institutions. The estimated funds available to ICR4F total CS S1OO.OOO (on- hundred 

thousand) as follou~s: 

Item Total 
L'S S 

Personnel 
Local 13.0i1~3 

I International 70,000 , 
I Databases, photos, Images - i , 000 

I ~ i s c .  Travel and S U D D ~ ~ S  10.000 . , 
Administration 22,CIoO 

2.2.1 Use of Funds 

IFDC has fiducia-). responsibilih of funds receiv~d kom L-S.\m. L - x k  ~5: 

purposes indicated in the bud~e t  under 7.2.  Said funds sha!l ss:-cr di 

expend~tures necessary for the senices to he performed by and or arr.-;s.i -'.. 

ICRV.  F D C  shall nat be ;c;pnsiSle h r  zr .  22i'i:ix21 2 5 ! s  t i  e . .  15.-,:- 

JMenustik
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2.2.2 Allowable Costs 

ICRAF shall be reimbursed for costs incurred in carrying out the purposes 

of  this MOU, which are reasonable, i~llocable, and allowable. 

Reasonable shall mean those costs that do not exceed those which would 

be incurred by an ordinarily prudent person in the conduct of normal 

business. 

Allocable shall mean those costs thal are necessary to the MOU. 

Allowable shall mean those costs which are reasonable and allocable, and 

which conform to any limitations set forth in this MOU. 

Prior to incurring a questionable or unique cost, ICRAF is encourased to 

obtain IIFDC's written determination as to whether the cost wiil be 

allowable. 

2.2.3 Payments 

IFDC shall make payments to ICRAF subject to the receipt of funds from USAID 

and based upon receipt of an official invoice %om ICRAF The invoice may be 

faxed to the official F D C  Business Contact indicated in 2.6.1. The payments 

shall be made on a monthly cost reimbursement basis based upon ICRAF'S 

submission of financial reports, which substantiate costs incurred in the 

perfomanze of this MOU. 

1.2.4 Financiai Reports 

! C M  sha!l pravide to JFDC. within 29 d:i;s of :he end ofcach mcc% undei this 

program, a financial report indicating fimds received From IFDC and funds 

expended under this MOU. The financial reports shall include accounting for all 

allowable costs incurred by ICRW under i h i  progiam in accordance with the line 

item budget mounts  indicated in 2.2. Copies of documentation to support all 

costs incurred in performance of work d ~ x n b e d  in this MOU.shal1 be sent to 

IFDC upon request by IFDCKS4ID. 



2.2.5 Audit 

ICRAF shall maintain books, records, documents, and other e\-idence in 

accordance with ICRAF's usual accountin_e procedures to sufficiently su5s:antiate 

charges to this MOU. IFDC and I1S.m reserve the rixht to examine ard ICR4F 

agrees to make available all financial records and documents of ICR4F as related 

to this MOU. Any costs that are determined by either IFDC or U S . 0  to he 

inconsistent with the terms and conditions of this MOC shall immediarely he 

refunded to WDC. 

If ICR4F expends USS300,OOO or more per their fiscal year in US.UD 

awards, ICRAF shall have an annuai audit conducted in accordance n-ith the 

"Guidelines for Financial Audits Contracted hy Foreign Reci?icnts" issued by rhn 

USAID Inspector General. If ICR4F does not mect this expenditure threshold for 

USAID funds, they are exempt from the ab0i.e audit requirsmmt unless ssempted 

kom such audit by U S . D .  

A copy of the audit repon (if required) a.iil be s u h i n e d  to iF3C.s  

supervisor, Accounting Services. by ICR4F xithin thin). r3N days of cnmp1srLm 

of the audit. 

2.2.6 Refunds 

(a) There wiii be no advmc:s under [his 510V. 

(b) Funds not disbursed to ICR4F at the time thc 110L- rxpiiss ~ a r  IS 

terminated shall revert to IFDC, except for such iunA encum5ersd -1h 

ICXG hy a legally hindin8 :::mzac::on appl:caSic !J k : s  1 f C C  .kn\ 
. . 

funds advanced to but not expended by l C R G  at rhc :irnr iFexyz!~$?n or 
. - 

termination of the h?OU shall h t  refunded to lFDC excspt io: su:h i..!nds 
. .  . .  z n c ~ ~ b e r z d  by ICR4.F hy 3 !rra!ly h:ndins t?.,r,a::io: ???:I:-?.? . . :.I :!?is 

MOU. 

(c) If, at any ! h e  duing the I!fe o r ~ h e  I O r ! ,  or as a rccai! oi:inai aiidit. i: IS 



purposes not in accordance with the terms of t h s  MOU, ICRAF shall 

refund such amount to IFDC. 

2.3 Language 

The MOU hzs been executed in English, which shall be the binding and controlling 

language for interpretation of the terms and conditions of this MOU. 

2.4 Subagreements 

It is understood that ICRAF may carryout the work described under this MOU in 

collaboration with others. It is further understood that funds provided to ICRAF may be 

used to support work carried out by collaborating institutions. ICRAF shall ensure that 

the specific conditions of this MOU (i.e., Section 2.0. Specific Conditions) shall apply to 

all such subageements 

2.5 Revision of MOU Budget 

(a) The approved MOU budget is the financial expression of ICRAF's program. 

(b) ICRAF shall immediately request approval from IFDC when there is reason to 

believe that within the next 30 calendar days a revision of the approved MOU 

budget will be necessary for any of the lfhllowing reasons: 

7 
10 change the scope or the objecti\,es of the program andlor revise the 

funding allocated among objective!; h v  more than ten percent of the total 

budget amount uniess the schedule :;iaies otherwise. 

Additic;.al h d i n g  is needed. 

ICRAF expects the amount of aui.honred funds to exceed its needs by 

more than $5,000 or five percent of the MOU budget, whichever is 

greater. 

(c) Except as required by other provision:: of  :his MOU specifically stated to be 

an exception from this provision, I F K  shall not be obligated to reimburse 

I C R V  for costs incurred in excess or :iie total amount obligated under the 

~vIOLI. ICKM shall not be obligate? !<: c'-,nrinue performance under the MOU 



(including actions under the "Termination Procedures" provision) or o:ien~ise 

to incur costs in excess of the amount obligated under the \IOU, unless md 

until IFDC has notified ICR4F in \\.riting that such obligated &noun: :.a heen 

increased and has specified the new MOU total amount 

2.6 Other Terms and Conditions 

The following terms and conditions, which are applicable to the \IOU by and henr-em 

USAID and IFDC, shall be integral part of this Ageement. 

2.6.1 Official Contacts 

The contacts under this MOU for all official contacts are as follo\vs: 

IFDC Technical 
Dr. Lawrence L. Hammond 
Director, Research and Development Divis~on 
IFDC 
PO Box 2010 
Muscle Shoals, AL 35662, LIS.4 
Telephone: 256'3S1-6600, extension 270 
FAX: 256!381-7108 



ICRAF TechnicaVBusiness 
Dr. Robert Zomer 
Landscape Ecologist and GIS Specialist 
Natural Resource Problems 
Priorities and Policies Programme of ICRAl: 
International Centre for Research in Agrofol-estry 
PO Box 30677, Nairobi, Kenya 
Telephone: +254 2 521450 or +1 650 833 6545 
Fax: 3-254 2 521 001 or +1 650 833 6646 
ICRAF@c~j.ar.org 

Dr. David Siriri 
Acting ICRAF Coordinator for Kabale 
USAID Project 
International Centre for Research in .4g~oforestry 
PO Box 30677, Nairobi, Kenya 
Telephone: +254 2 521450 or +1 650 833 6645 
Fax: +254 2 521001 or +I 650 833 6616 
ICRAF@,criar..oo 

2.6.2 Publications and Media Releases 

If it is ICRAF's intention to identify US?ID's contribution to any publication, 

video or other infomatiodmedia product resulting from this MOU, ICRAF shall 

state that the views expressed by the authods) do not necessarily reflect those of 

USAID. .4cknowledgements should identify the sponsoring USAlD Office and 

Bucau or Mission as well as USAID subsian!ially as follows: 

"Tnis [pubiication, video or other infoimstioilinied-,a pr~jec t  (specific)] was made 

possible thmcgh support provided by the Center for Economic ~Growtb md 

Agricultural Development, Office of Agncr~lture and Food Security, under the 

terns o i  the hlOU. The opinions expressed herein are those of the author(s) and 

do not necessarily refleci the views ofUS4:D." 

ICRAF shall provide the relevant strategic c~tijective or results package team with 

one copy of  ail published works developd under this MOU and with lists of other 

wirten work imxhced under the VOli 



Except a s  othemlse provided in the terms and conditions o i  the XIOC. tk author 

or ICRAF is iree to copyright any b o o k ,  publications, or other 

copyrightable materials developed in the course of o: mder  this \$Or.  but 

USAID reserves a royalty-free nonexclusive and irrel-ocable rizht to 

reproduce, publish, or othemise use, and to a u t h o n z ~  o t k r s  to u e  the 

work for U.S. Government purposes. 

2.6.3 Reports and Data 

ICRAF shall send to the IFDC Technical Contact at the address included in this 

MOU, monthly and quarterly progress reports in a form and su'nstanct satisiactor). 

to IFDC. The monthly reports u41 provide a brief report on the scaxs oiactiririss 

being undertaken to implement this project during the prerioxs ?? ?2ys. 

The quarterly reports shall indicate progress toward achieving P r o ~ a r n  ohjxtil--s 

and implementing approved work plans. n e  reports shall i x i x k .  5:lt n a  h s  

limited to, the following information: 

Status of achievement of p r o w  goa!s, objectives. and hsnchrr?rks i?-z:5cd 

in the annual work plan 

Progress or completion o f  componenls. dzments. or acril-i:ici: 2:2i:i! p i a n n d  

targets 

Program description 

Other accomplishments or progarn highlights 
. . ,  

Jdenriiication and explanation of si:nificant problsrs ii.3:~3 1 2 . ~ 5  5::: 

encountered 

Description of planned corrective acticn 

The monthly and qumcrly reporrs may hs wbmined in eirc:i\m~c :---:at 2nd .~rc  
. . 

to be deli\.-r-d to IFDC wi:hin 7 calendar da!.s and 79 calsndar dx:,c, r:;?r::!\ c . ) .  

of :he end of ;he ;cpaz;;g ? c j o i .  .? 5:;::; ::.p?-. ??dr:ssl:.z 1-5 :,:.:..: :::;---,-.: , - ..-.... 

. -. 
included in rne quarterl!. repon is to h- ,:!inli~ird iu i F 3 C  :)-. .{. X.!,.? ..y.::?.::~ 



45 calendar days of the ending date of this MOU. The reports submitted to 

ICRAF to IFDC and supporting materials compiled in performing the services 

shall be the property of USAID. 

ICRPLF is also required to submit copies of' reports/publications, produced within 

each activity as requested by the US.4ID Co,gizant Technical Officer 

(e.g., ~vorkshop proceedings, Powerpoint presentations, etc.). 

2.6.4 Termination 

This agreement may be terminated, in whole or in part, by either party at any time 

upon 30 days written notice of termination. Upon receipt of and in accordance 

with a termination notice from the IFDC, the ICRAF shall take immediate action 

to cease all expenditures financed by this MOU and to cancel all unliquidated 

obligations if possible. Further, upon receipt of notice of termination, the ICRAF 

shall not enter into any further obligations under this MOLT. Except as provided 

below, no further reimbursement shall he made after the effective date of 

termination. The ICRAF shall within 30 days of the effective date of termination 

repay to IFDC all unexpended funds that are not othemise obligated by a legally 

binding trm.sac?ion applicable to this MOC. Sl~ould the funds paid by IFDC to the 

I C R M  prior to the effective date of termination be insufficient to cover the 

ICRAF's obligations in a legally binding transaction, the iCKAE: may submii to 

IFDC withiii 90 days aRer the effpctive :!ate c.f termination a written claim for 

such amount. The IFDC shall determine the mount(s) to be paid by IFDC to the 

ICRAF under such claim in accordance with the "Allowable Costs" provision of 

this MOU. 



2.6.5 Dispute Settlement 

Because o f  the nature of this agreement and legal starus of thc respxrive 

organizations engaged under this MOU, reconciliation of disputes which cannot 

be handled amicably will be settled through discussions'n~~otiations by and 

between the signatories to the MOU. 

2.6.6 Investment Promotions 

No funds or other support provided hereunder may be used in 2 ?:o-mn or 

activity reasonably likely to involve the relocation or expansion outsidr o f  the 

United States o f  an enterprise located in the United States if non-US production in 

such relocation or expansion replaces some or all of the production of. and 

reduces the number of employees at. said enterprise in the I'nired Stales. 

S o  funds o r  other supporr provided hereunder may he used in a p r o c a n  or 

activity the purpose of which is the establishment or d e \ e l o p m e ~  in a hrei-m 

country of any export processing zone or designated area unere the i a h r .  

environmental, tax, tariff, and safety laws of the country n o d 3  no? a??!).. ni!hour 

the pnor unt ten approval of IFDC. 

. . 
, . . - . a  No funds or  other support provided hereundzr ma): be u x d  :z LT X::Y:?- .xi;-" 

contributes to the violation of internationally recomixd  6::lrs c< x;.rL:er5 In 5 s  

recipient coun tq  inchdins those in any designated zone or area :n that coilnt?.. 

This provision must be included in all s i i b z ~ e e m n : ~ .  



2.6.7 Non-Liability 

IFDC does not assume liability for any third party claims for damages arising out 

of this MOU. 

2.6.8 Notices 

Any notice given by either party under this MOU shall be sufficient only if in 

writing and delivered in person or faxed to the official contact persons identified 

in 2.5 1 

2.6.9 Special Provisions 

ICRAE shall comply with USAID mvironmental regulations (22 CFR 

Section 21 6 "Regulation 16") with respect 'ro the activities to be undertaken under 

this MOU. 

2.6.10 Procurement Policies and Procedures 

Because i iS4iD is the sole contributor, CSAE procxement ps!icies and 

procedures are applicable (22 CFR Section 226 and ADS 308.5.7a). 

2.6.1 1 Ineligible Countries 

.4ctivities undcr this agreement may on!:; be carried out in countries that a e  

eligible to receive assistance under the Foreign Assistance Act. ICR4F shall 

provide IFDC in advance a list of those countries where activities are pianned 

under this XOTJ. 

2.6.12 Entire MOU 

Unless otherwise specified, tinis MOU emmdies the entire understandin~ between 

IFDC and !CRAF for the services :o be provided and any prior to 

contemporaneous representations, either oral or written, are hereby superseded. 

No arner.dments or changes to this M01 , including, without limitation, changes 

in the stziznitmi of work, tot21 estimated i.o?f., m d  period of performance, sha!l be 



Attachment 1 
Concept Note 

Implementation of Geographic Information System to Support Sustainable 
Development: Improving Land Management and Policy-Making at the 

Local Community/Local Authority Level in Southwest Gganda 

World Summit for Sustainable Development 
October 2002 

1. Objective 
1.1 Document impacts of current land management practices and socio-eco- 

political factors 
a) changes in bio-physical parameters related ro natural resource base 

condition and producer behavior, 
b) delineate areas of conservation and development conflicts 
c) explain changes in terms of policy and institutional &meworks; 

1.2 Develop spatial tools to support soil and water consenin? and local c o r n w i n  
development efforts. 

1.3 Enhance A h c a n  institutional capacity in the use of GIs  'Remote Sc~sing and 
other geo-spatial decision support tools. 

2.1 Geographic focus 
The Kigezi highlands of SW Uganda are a component of an intensively cui;lvared "KO- 

region" found in East and Central .4frica The larger eco-region is referred to as the 
"bread basket5'of this part of .4frica It provides 50% of :he staple foods. szztegic c z h  
crops (such as tea and coffee) and contains about 50% oirhe population. These func:ions 
are under threat due to relatively high population pressure f 109-200 pco?!- im- I ~2 :o 
non-conducive development policies. These have conriburd lo di~-ision o:!an;l i : i ; ~  
critically small, oflen fragnented farms (due to land inhcri~ance practices:) reac5ir.g 3.25 

cl?;-cn to I .O ha for an average family of six, and have resulted in high ieve!s o ? ? ~ e ~ .  ;: 
the inability to cope. Unsustainable land use intensification has resuird ir. a dirr.inshcd 
natural resource base givsil h e  popdatisn's c k d i z i ~ ~  - &;!in. : z :  mn!& z.' irn;.r>.-e 

soil ferrlli?y c~;r%oI erosion; ;u;cessfii,:!ly intensify !!\es!o,ck feed a d  n u ~ m t  
. . 

management systems; maintain social cohesion and ;los~tive n:anazemcn; arranrczxix - 
in the face of changes in xovemment and policies and increzsed compe;:!ion for s c u x  
resources. In addition, poor infrastructure exacerbares di;:ance 5om ;na-k~-:s, a hu- ic\-e! 
of input supplies. Finally. there is limited credir and cm:ir,acd iox loczl x z s e  :ttei. The 
situation is \\-orsened by the increase in HIV zqd the :r!ci:ud n t - d  for fun:!! i 2 v r  ic 
seek emplo)ment else\vhere. T h e s ~  cha~qge fm:!y s:nc:.:res ~ ? t ? l  c w c ! r z j n  !&x i n p :  
Indicators of dec!ine are: loa-er yields, more pests and i i i ic~ws oipoor i::ie?iiFi:~~:,:~.. 
declining income, fe~ver options for diversifica:ion, and reduced ;er?eral ~hi i i?  lo :a?.;.. 



2.2 Prevailing research 
Past research efforts throughout the ecoregion, have be:m relatively ineffective 
in dealing with the problems noted above because it ha; been largely non- 
participatory, has had limited links to development, has had slight impact on 
policy setting, and has limited understanding of or relevance to prevailing socio- 
economic factors of rural households. 

2.3 Shifting the research paradigm 
Current research supported by USAID and other donor:;, and working through 
organizations such as I C P M  and the Akican Highlands Initiative (AKI) is promoting a 
"farming-system'", community-based approach. The R&D agenda is developed with 
farmer groups and community/district stakeholders wit:o the objective of documenting 
experiences and "best practices" and then packaging these for application and 
dissemination by extension partners such as Africare arrd CARE. Further, there is now a 
concerted effort to improve the contribution of research to development by promoting 
applied, on-the-ground village aiid district level par5cii;z:ion impl=m=r?tztion of a 
more informed agenda. Importantly, the approach attempts to build local capacity of 
community members, local authority district decision-makers, NGO partners and of 
researchers and their organizations. 

3. Current Initiatives-the case of the Kabale, Uganda "benchmark site" 
In 1995, NARO and other research partners chose Kabale as a '%enchmark site" that 
exhibited the challenges facing research noted above and initiated a case study as part of 
shifting the research paradi,p, while producing impacr on the gound. 

3.1 Method used to date (1996-2001) 
SW Uganda was initially divided into farming systems zones having indicative 
enterprise combinations, infrastructure and a bioph,rsical endowment; 
"Wealth-ranking" style PRAs were conducted in two of the 5 zones to define the 
nature, extent and relationships of production constrrijnts from the viewpoints of 
household econor.ic stratification (wealthy, middle and poor) categories of farmers; 
Intensive study of land use change in two catchment areas - 1950 vs 1990 
comparison; 
-. rindiigs shared with farmers and with a wider sotip of stakeholders (district 
goveament, NGOs, research organizations) to rexa! md refine the cause-effect 
analyses and relationships; 
Developed participatory action plan for the district focusing on options and 
approaches for 1) improving soil fertility and soil and water conservation; 2) 
improving sustainable diversification and intensification of cropping systems 
including better pest =d disease management 3) s-ppcrticg Lbe evn!utinn cf a po!icy 
working group; and 4) improving communication znd infomation flow. 
Various organizations contributed their expertise; $c\,eloped further projects; and 
relate through a voluntary coordinating committee ::haired by ICRAFlNARO 
Use of farmer groups (often self-established) for cc~mrnunity level work and 
discussions. Social capital aspects targeted as key area of research and intenrention. 



3.2 Research and development focus: 1996-2001 
Examples of multi-institutional efforts to date: 

3.2.1 Agoforestry technologies selected and scrutinized in on-farm testing: variocs 
spccies selected for improving soil fertility using improved iallou.~, biomus nnsfer  a?.d 
in-situ; degaded areas reallocated to wood and pole production; fodder tree spxies 
incorporated into hedgerows and along conse~at ion boundaries; h t  trees introduced 
and now being spread by1 NGOs and extension ( A F R E S . ~ - N . ~ R O - I C R ~ F ' . % ~ C ~ - ~ )  

3.2.2 IPM of potato wilt and developing a "package" of clean potato seed producrion. 
cultural techniques (rouging, rotations, hilling and clean seed) to reduce dsezse spread. 
and improved varieties (CIP, Africare, CARE and NARO); built B: enhanced farmer 
capacity to use these practices. Kow being spread by SGOs and extension. IPJI 2nd 
integated approaches of soil fertility and water and soil management to address 
nematodes and weevils on bananas (IITA and N.4RO). This led to a lar,oe numher of 
potato seed producing groups linked to a number of development organizziions. 
Subsequently, there was a study of local potato seed producing groups to undersand how 
individual organizations could be better integrated and'or managed to achieve :aiger 
impact (AHI, CIP, PRAPACE and T.4RO). 

3.2.3 Soil nutrient flow and depletion studies to document and quantify losses from fmn.  
community and district levels followed by enhanced soil ferfilir) measures ?ha: inte5a:e 
le,mes and inorganic inputs. Included establishment of farmer credit goups  f 0 : ~ j d  on 
saving and levera-smg supplies of inorganic fertilizer (1998. Slakerere Cnive%r>-. TSBF. 
CUE, N.4R0, AFRENA, CI.4T). 

3.2.4 As part of the IPM, improved soil management and diversification e i f o ~ s .  more 
than 25 farmer groups under the direct auspices of  .\HI, and many more \yere invn!\-?d 
undertake participatory, farmer-led adaptive research activities in soil f e n i l ; ~ .  ~ 2 d  
fanning system intensification and dixrsification ( v h a t  - S.%RO and CI5fSl27): 
climbing bean and root rot resistant hean (3'ARO. EC.\BRES and CI.\TI: scr$bum znd 
maize (YARO), potato and bean seed systems m.4R0 and C P ) ,  ire? species i.4FREX.A- 
NARO-ICR4F). Initiatives mosrly located in Rubaya and Kzshambya su3-ccx!!!es. i,\ fr- 
lain with a sociological study to identify features that sustain and mainrain i m e r  ~ o u i . s  
(Ci.41 Pmicipaiory iicsearci> and Gender .4nal).sij Sy:ti-;;;-:;i2: 3:3FL=1. 

3.2.5 Established experimental Trlecentre in Kabale tox5.n and in Ruhaya s 5 - c o c n y  w:h 
" ' 5  to a satellite node also in Katchwekano Kabale (,XARO's 4RDC). The purpas- . 

enhance communication behveen the rural and senice sectors. distribute marks 
~nfomation. Telecentre sen.es as a focai point for literacy i ! ~ s s s .  field ic~ons::a:ii\ri. 
sic. and is managed as a private e n t c ~ r i s e .  

U . 6  Initiated a policy w o r k n ~  group composed of local go.,.crnment. XGOs 
rescarch orsanizations ( e g . .  ICRqF. CI:271. Focus is on b2:idin: local capacih. to 
anaiyze by-iaw, and promois i ~ r n p i i a c s .  (;IS s,x:;ri! ;~:;!:ics r;.?:.:r-i !r :,:,6.:~::- .. . . 
decisiownalxn_~. Current focus is catchment level. Ivan: tn .'scale :I? :o c2:::::! : r . c !  



Preliminary GIs activities within SW Uganda are currently being initiated by ICRAF- 
AFRENA and AIII. These activities are being undertaken, with technical support and 
training from ICP4.F- HQ in Nairobi, to address a variety of pressing natural resource 
and community development issues. 

4. Enhancing Agricu1tur~-NRM Linkages and Policy-Making through expanded 
use of Geo-Spatial "Tools" 
Geo-spatial analyses would add value to current and fuurc USAID and other donor 
support to research, development, extension and community applications in Kabale. 
Existing spatial data is largely unassembled or has gaps for district (meso)-scale 
characterization and spatial analysis as well as at waterished (micro) scale. There is little 
spatial data available in a form that can be used to influence decision making at 
community and district levels. The following activities and related products would add 
value as follows: 

05jecf:'ve I: Y"ncrmre~.?rf i.mpacts $current lend rttrm~~y~irie?itprffcfices lind 
understand associated socio-economic andpolitical fuctors 

a) changes in bio-physical parameters related to natural resource base condit~on 
and producer behavior, 

b) delineate areas of conservation and development con£licts 
c) explain changes in terms of policy and instiwtional h e w o r k s ;  

Activities: 
1.1) Multi-scale characterization of land use and identification ofpoverty and 

natural resource management problem domains. 
A comprehensive multi-layer GIs database will be developed for seven districts in SW 
Uganda, at various scales. Available databases (including the Uganda National Biomass 
Survey data, and other available datasets) will be combined with data collected in the 
field, and analysis of a variety of remote sensing data. Data to be collected will include 
both biophysical attributes of landscapes and socio-ecmornic and cultural criteria 
necessary to evaluate production systems. Data which can be used to parameterize a 
variety of modeling activities will be compiled at landscape, watershed, catchment, and 
micro-catchment scales. This database will provide the basis for characterization of 
landuse and landcover, and identification and delineati'on of both current and potential . . .  problem domains, i he results will as is t  in and in;prove axision nakng ,  came - 

. . ifi-ec; &>aly$s, pr;on:j: sc&g at cOruTL.L+ipy, ca!C$uTa:l O"d diS&t !e...e;. ;7hLl,sinE: the 
dialogue sessions currently being implemented as part of the social capital and land use 
analysis work. Generally, this wodd provide a spatial dimension, currently lacking, 
looking at current and future scenarios and impact of different policies and decisions. The 
analysis could help build up a relationship between the micro-watershed process and the 
district decision making i policy and development promss. 

1.2) Delineation of potential conservation /development conflicts. 
Southwest Uganda contairs an abundance of globally !significant biodiversity, both flora 
and fauna. A GiS-based spaiiai modeling approach w11i he xsed io identify the spatial 
dimension of po!.entia! corsenxtior!! development cor~:flii-ts; and delineate their spatial 



extent. Important areas of  investigation include a wetlands delineation and use %me?.. 
and analysis of buffer zone consenration strategies, notably around B ~ i n d i  Impenetrable 
National Forests and other high priority consemation areas. 

Objective 2: Develop spatial tools to support soil and water consenfng and local 
community development eflorts. 

Activities: 
2.1 Tools lo suppon hillside managemenf and soil and water conservation 
efforts. 

GIs-based spatial tools uill  be developed to support the evaluation of current a d  
proposed hillside management strategies. On-site measurements, remote sensing &:a. 
and GIs- based spatial modeling will be integrated to develop an erosion hazard index at 
the landscape scale, as well as for several test watersheds and catchments. Thest :mis 
will be used to outline and elvaluate a series of future scenarios, based on alternative 
strategies, io gdide both communities, and other local decision and policy makers. t.2 

adopt appropriate and cost-effective hillside management sbategies. 

2.2 Development of spatial tools to support activities local commun* development 
efloorls. 

Tools and analyses will be developed to utilize the comprehensi\,e GIS daub== io 
support local community development efforts, at a variety of scales. Effons i!.ikin h i s  
activity focus uill  include analyses on marketing. infastructure, and effectivenss of 
development outreach efforts. This spatial analysis \vi!l enhance ongoing c,mx~u?.ir\-- 
level discussions concerning current land use practices & their impact over time [derv?d 
from looking at change over time from spatial data). I t  could also identih troubl - . . t - -  v.7'~ .k 
look into causalities. Given this information. communities can also put their o u n  
information in the database (adding in ITK), e.4. field history, soil information. 5::. ss 
it becomes theirs. This information can also look into scenarios for future manz_r?rcnt 
(using modeling) that can help look at \vhat could be done where. This u-odd l e d  :,? - . . 
community action plans (perhaps fins-taing :he PE.-LDs, etc.). k,&!cr. by Io?i::rg I! 

spatial aspects of infrastructure and markets, the economic side of the picme 2 x 1  hs . . 
developed. We h o w  that by increasin? income, people can invest more in &c:r :an: 
care. 

3.3 Development of fools ro support targdinp of a g c f o r c s : ~  ond &cr i.z:rr.cr?tinns 
and to understand the impaa of various rechnoiogics. 

Spatial analysis and modeling of natural resource d o ~ a i n s  will be xsed to idcn!i:\ 
potential areas where the introduction oiparticular agroforcstn. technologies. 0: -2:-r 
3'R.M interventions, can h21.2 maximum effectivenev tn addreis specific X R I I  . . 
problems or  local pox.er;y. Far exaiiple. a r e s  ivhere ~yroforestn, c m  'omt.!;.! so:l ;KX 

water consemation ivill be selected using critena !ike slop' stespness, veze:a:ion <rio.:r.d 
cover, or soil type. Areas potentially benefiting from increase on-iarm di<-exit:, c x j d  52 
selected using land coyer analysis and ?ro.:imity !G cocser\.a:ion areas. Siies 5; 
intensification ofproduction \vill be se!ected using cnicna like pop-kion drx:::". 
poverQ indices, biophysical potential, and accsss f j  ~:ari:c:s. :?ddi!icr~i!y. CIS :-,,I; 
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can be used as a basis for stratified site or household selection for surveys, on farm trials 
or scaling up activities. Knowing where projects have been successful, or where 
particular species do best, the GIS database can be use,:l to delineate the optimal 
extrapolation domains for dissemination and outreach. Additionally, other critical 
factors, e.g. distance to market, transportation costs, local or regional demand, will be 
modeled. Other important agroforestry specific analyscs can include estimates of the 
potential number of trees that can be accommodated in a particular area for a particular 
purpose. Such information is particularly useful for development NGOs and government 
departments in their planning process. 

These analyses will also include the analysis of potential and real impact of agroforestry 
and other selected improved on-fann NRM interventions on watershed condition by 
tracking changes in watershed hydrological functions (flow rates, storm intensity). 

Objective 3: Enhance African institutional capacity in flie use of GIS/Remote Sensing . . cxnd other geo-sptial dcr:s:on sxppor! to&. 
Capacity building would be an integral part of the abox e activities. ICRAF's GIS lab at 
headquarters is set up for training nationals. The tools would be developed using a 
participatory approach, which would enhance the contribution and usefulness of the tools, 
and train local users in their application. Data collection and analysis would involve 
local expertise, and capacity building would be part of [his activity. 

5. Institutional Partners 
5.1. ICRAJ? as implementing agency 
ICRAF is well placed to do the work under discussion, has expertise in geospatial studies 
and has models that could be adjusted to fit Kabale. Th'zy have expertise is doing 
livelihood analys'is as well as impact studies. Their specific interest and expertise is in 
agroforestry and targeting its use and its impact. I C M 7  and the Forestry Research 
Institute (a component of the National Agricultural Resea-ch Organization) has been 
working in the fibale area for over ien years. 

Beyond the geospatial work which is being discussed here, AHI, also handled by ICRAF, 
is interested in broadening the technical interventions - including agroforestIy trees but 
also other options @erbaceous legumes for fodder, for exanpie). As a consortium of . . resea& opsm71:inncl its pceiers z e  i rza+ c o n ~ ~ b u : ~ n ~  other iil+---=-tq.--- crL nliruii> nu" --a 

increasing the a xi be^ possible soktions and expeeis:,. .&%I promotes the Kse c f  an 
integrated approach (inclusive of policy, economics, so.:ia! dimensions as well as 
technical components) towards solving land degradation and associated poverty issues 
regionally. ICRAF is a strolng contributer to this effort. 

Specifically in Kabale, the work proposed would add valuz tg existing (and potentially 
future efforts) funded by llSAID and others: ongoing work with a local policy task force 
that is revising by-laws through community efforts (CULT-ICRAF-NRI); the 
Agroforestry Buffer Zone project (ICRAI-NARO), NARO adaptive technology 
development (one source of agroforestry and other t~ck.fiical options); soil fertility 
research and options (Makerere & TSEF 61 iCRAF), anlong others. 



effective unless made in writing and signed by authorized represmtatives of the 

parties. 

By: B): L , 

Name: l'ame: U&--'-' L .  ~ t d d 1 . 5  

Title: D J F - ~ ~ B L ,  & J ~ L O ~ L ~ - L -  

Date: Date: 2 5  //o /o , 



Engaged in Kabale &'SAID support for agroforeshy technologies' use, 
adoption and impact). 

5.2 Specific linkages regarding spatial research 
In addition to adding value to ongoing efforts mentioned, the activities described here far 
southwest Uganda will be l i ked  to complementary spatial analysis now being conducted 
by IFPRI under contract to the U S . D  mission in Uganda It will also be linked to 
I W ' s  project on "improved land management in the Lake Victoria Basin" ihrough 
which various new research methods have been developed. In addition, i t  will link to m 
ILRI-led project on land use and land cover change in East .Uica (LUCD). Sourhivest 
Uganda is one of the case study areas for the LUCID project. 

5.3 Personnel Involved 
Lead scientists: 
1. Dr Robert Zomer, Landscape ecologist and GIS specialist, Natural Resource Prohiemi. 
Priorif es and Policies P r o g a ~ m e  of !CK4F, Xairobi, K e n p  (.&merican) 
2. Mr David Siriri - acting ICRAF coordinator for Kabale US.4ID project iL-_rmdan) 

Contributing scientists: 
1 .  Dr Frank Place, Senior Economist, Natural Resource Problems, Priorities 2-d Po!ici?s 
Propramme of ICRW, Nairobi, Kenya (American) 
2. Dr. Ann Stroud, ,MI Regional Coordinator. Kampala, Cganda (.kmericai) 
3. Dr Jean-Marc Boffa, Tree Domestication Specialist, Kifu, Vganda French) 
4. Dr. Brent Swallow, Principal Economist and Leader oithe Saxra l  Resoxi: Pr~3hien:s. 
Priorities and Policies Progamme of ICR4F, Xairobi, Kenya (Canadian) 

5.4 Partnersimatch ("leveraging") 
1. Department of State (travel) 
2. Industq+rivate sector (equipment 6r materials) 
3. NASA to donate L.4hDSXT-7 6r SRTM @EhIS) in;age;).,'ar,al:\.sts . * land use change around the border of forested axas and in:erac:ior.s :I,.::? 

agriculture) 

Personnel costs 
Local 543,000 
International 520,000 

Databases, photos and imz@ 5,000 
Local travel S: 0,000 
Administrative costs S22,009 
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INTERNATIONAL FERTILIZER DEVEL0PMEI;T CEKTER * MXIE S%1S AXGXA ?%62 i iSA DC P.O. B G X  ?KC ~?%-3614ECO 

EPdl : .~ :e?a,3 iDC.oq 

October 3 I ,  2001 

Mr L k s m  -4beyseLera 
International Centre for Research in .4goforestr). ( ICR4F) 
PO Box 50677 
. . 
nauobi  
E?iTA4 

Dear Mr. Abeysekera: 

Amendment Sumber 1 to 3lOU betneen the International Fertilizer De\elopment 
Center (IFDC) and the International Centre for Recearch in iyoforectr? (ICRXF1 

- .. . 
Ihis letter shall sen-e as .Xrnendment Sunber  1 to the \ i e n o r m d ~ m  a: i;l~-.~~:*:?i?s 
between IFDC and ICRqF to suppon the G r o 9 z ~ i . i ~  Trr'?x:a:in- %r S;:ir:ic?i:- 

. . 
Development (GISD) project. The parties to the I\iOI' ~ g c e  r h t  c i c l s  2.2.3 Pa!-ments r - 2  

. .  . 
2 .2 .1  Financial Reports will be deleted from rhe \113L- and I:?? :;?:ls:xfrg :risr.-z :: - . x e  
thereof: 
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Mr. Laksiri ,4beysekera 
October 31.2001 

All other terms and conditions of the MOU by and bemter. F D C  and ICRAF shall remain in - 
full force and effect. 

Sincerely yours, 

ACCEPTED AYD AGREED TO: 



INTERNATIONAL FERTILIZER DEYELOPME);7 CINTER * ML'SCLE 5H3KS AA%#A 5 2  JSA DC P o .  Bcx  z6:c .5i-3E*16oo 
EMli.~?xaiSDC.org 

S e p m b e :  27,2002 7- 1z.4 NO. 2jb-E.iaa 

Amendment  Yumher  2 to >IOC hemeen  the International Fertilizer Dr-\ rlopmrnt Center 
(IFDC) and  the International Cent re  for Recearch in A y n f o r e 5 t r  ilCRXFl 

- .. . 
3.; L :  . :.:::5:r.:::.z X.is : ex :  s h l i  7 :  as .\xen?;nect X-r.5er 2 : r:.? \I::. ---'-- 

- .  . . - . - 
be:wzex IFDC 22d ICRXF to u?p? ~ Z O ~ T ~ ? ? : :  .~.:o-.z:x :x >~xz:?.z:.e 
Development (,GiSD) ;Irqrct. Xqe ? c : r s  :O :be 510i- r z r x  5: rr::;:ei 1.0 Intrc~duction 2nd . - . .  
Statement of W o r k  2-d 2.1 E f f e c t i ~ e  Date of the  \IOI'  zr? ?.sr:3y .!~:.:s; 2s :. - .  
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. . R a 5 s  Z o a e r  (T'm PI, 'mt zayke 5 s  :rzs: ;;:-.? 5: 5:- s:.r:x: s :x  
Landscape Ecoiogist 
In~rr ,at ional  Ccntz: for Xestarzh in ? . ~ ~ T c r : i ~ j  
h-amhi,  Kenya 

Lavrence L. H a n z o n d  
Direc~or, Researzh Br De:.e:c?ment Divisian 
1n:ernariocal Ferriiizer Deveiopmsnr Cen:sr <;FDC;I 
P.O. Box 20413 
M x c l e  Shoa!s: .2L 3555; 
e :  (256) 381-6600 txr. 2-0 
Fax: (256) 351-7405 

D e ~ r  Dr. Hamnond 

-... 
.&fter coi?su!:a:ion xith 57: Icxiz Fi2an:r KT.!:, 222 o:$?: ? : ? k j  2: :':: > .'. 

. . ,  . . - -. ,- . . 
I--eanza - GISD :ear.. we h-ye to ~ e : i c r ~  :a a.31~ :c : r j c  I:.: L.S.:.iZ; f:.r 2 s:;: r::-h . . . . .  
2@.;Cg txtz..sioTJ of3>Jr ;72jy". y,-: FLa ye - 2 - s  ,..-: -.>h-.---.'-l -. ---,7-0:- - . L  

2 -..- - - -  ---.-...a; - -...- . - . . r--.'l-- - -- --- --,-- . . 2.,...-.- "-. - l,-.~, L,,. ...L-?:ion of :his ;r~!e:: ii.;is;.z; ;:: :-,r.:r , J . x  -..I 
"? . s a x i l e n i  funds :efi in our badget, : h t  u.i!i uke  r s  t:zs~rk :a :!::::1 2:15?. T.-:::!f::? 

\ye request rhat :he remai?.ine ?XI& czr.:inue ;r 5s djs5.2~~12 t i  XI. ..v!::l :: 5::: 
;om?kion datz of >iar:h ?is', 2ClCl3. 
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'Aiorld Agroiorestry Ce7tre  
T i A N S F O R M ! N G  L I V E S  A N D  L A N 3 S : A ? C S  

b.) Expected Outputs and E]rogess to Date: 

a. Landuse and Cover Change "inalysis for Thr::~ Districts in SW Uganda 
i. Expectej conlpletion by Sept. 3 1st 

b. Mapping of .Agicultural and Landuse System in Three Districts in SW 
Uganda 

i. Ex2ected completion by Sept. 31" 
c. Development o f a  Comprehensive GIS Baselinc Database for SW Uzanda 

incorporating all available datasets 
i. First iieration completed 

ii. Distdxtion will be through a series of ~i'orkshops between now and 
Marct 3 lSt, 2003 

iii. A ~ r o t o f y z  map server is up and running, and is being exhibited at 
WSSD by tlx OpenGIS Consortium. 

d. Watershed management study supported by Database 
i. Hizh resolution DEM generated fronl t r~~ograpl~ic  contours 

ii. NASA SRTM for test site incorporated into GIS database. A 
comparative analysis of accuracy and usability will be completed by 
SeptemSer 3 1". 

e. A muli-media CD-Rom project describing 1:itc~rated MJatershed 
Management Acti\.ities within the ICE* ~ 1 ~ 6 ; .  sites in SW, follouing a 
protocol of the CGI.4R Global Mountain Ps~:,~;:m has been completed and 
will ready for r-iistrihution after r e ~ ~ i e w  and :.iiting. 

f. Devslopmen; of the Spatial Data Users Consortium, and consmiction of an 
infornlation system that will integrate spati;:l and ti,ernatic data for land 
resource planning, and integrates local and :-tgional level infomlation. ... . ~. .,,e with the members of the i. A stzkehalder uwrkshop x a s  held :.- '<-I--' 

Development Cosortium (and other init:ested paiticipants) to 
facilitaie the d e r i g  and irnplemei~:atior of the GIS database. 
Modalities for dara sharing and 6isei;rrication of the database will 
were decided upon. 

ii. .4 serics of informadon and t r ~ i n i r . ~  wc!rbshops have k e n  planned 
for each oiche seven disrricts, ro he :el: behveen now and March 
31St. 

iii. The first itsration of the GIS datahale will be distiibured between 
now alid October 3 Is', through t h  tt-;!!:ling woskshops 

iv. A sexnd  updated ireration oftlse d;lta73ase will incorporate data 
suppliiid by the Spatial Data Gsez ~:::;i.snfliurn members behveen 
now and N'svzmher 31 st. This v~ :led iteration of the database will 
then be distributed to menlbers of 11:e ?onsortium by March 31". 

v. A Powerpoint presentarion on the S?arid Data Users Consortium has 
he developzd and supplied to ESRI for exhibition as WSSD. 

vi. -4 Porrer presentation of :he SW Uga:~:la Froject, including the 
Spztial Dala Users Consortium conce?t, was put together and 
S~L'3m,7cd for diSpIl at  T.X.:,' .- . 
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PROJECT NAME: Subcontract - 
ICRAF for GISD Project 

FUNDING AGENCYICLIENT: 
Subcontractor: ICRAF 
Prime: IFDCNSAID 

START DATE (monthlyear): L----4 

PROJECT DATA SHEET 

COXTRACT h W E R :  I C O m T R Y :  AFRICA 

IFDC Contract #: 01583/01 A3 
I 

Donor's #: 
CONTR4CT AMOUNT: $1 00.00011 PAYMENT METHOD: 

OF FUNDING AGENCY 

Name: Dr. Robert Zomer 
Address:PO Box 30677-00100 
Nairobi 
KENYA 
Phone: 254 2 521450 
Fax: 254 2 5210001 

OBJECTIVE: 

Initial ObIizated Amt: 

-- 
COMPLETION DATE 

- .  

LIC 0 
Check Ixi 
Direct Deposit 0 
Payable by IFDC 
AMEhQMENT NUMBER (if and: - .. ,, 

(montidyear): March 31, 2003 1 A3 
CONTRACT OFFICERIGRANT I IFDC DIVISION RESPONSIBLE 
OFFICER ' FOR T E C M C A L  REPORT 

Name: Mr. Laksiri Abeysekera 
Email: 
vaw. worl&groforestrycentre.org 

K u D  0 
RDD 
IFDC/AFRICA 

PROJECT DESCRIPTION: ----------A 
I 

TECHhTC.4L DELIVERABLES p 
Report Type: Frequency: Due Dates: Responsible IFDC Staff: 
1.Progress Report 1 .hlonthly 1. Within 7 d+s L. Hammond 
2. Progress Report 2.Quartedy 2 . W i k  20 d.ays 
3 .Final Report 3. one 3.Wirhin 45 ckys 
4. 4. 4. i 

' Report T s e :  Frequex:?: Doe Dates: Responsible I D C  St& 

1 .Invoices 1 .Monthly 1. D. Shedd 
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1. 
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Mr. Lalisii Abeysekera 
Internaf onal Cenrre for  Research in .%c;of3;es~,  flCR4F) 
PO Box 30677 
K&-05 
IiEhT.4 

.4mendment Sumber 3 to \IOU between the Internationnl Fertilizer De>eloprnent Center 
(LFDC) and the International Centre for Rewarch in Azroforestr?. (ICRkF, 

i Item I Total 

i CS s 
I Pcrssnnel I 



24/01 '03 FRI 12:21 FAX 2 5 4  2 524001 I CRAF 

2 

Mr. Laksiri Abeysekera 
January 20,2003 

All other t ~ s  and conditions of the MOU by and between IT'DC a d  ICRAF shall remain in 
fuLi force and effect. Lf you concur, plczse return one signed cc,py to IFDC for our records. 

Sincerely yours, 

Amit H. Roy 
President and Chief Executive Officer 

ACCEPTED Ah?) AGREED TO: 



USAID Supported GlSSD Project in SW Uganda (2002-2003) 

Final report 

Implementation of Geographic Information Systems to support 
Sustainable Development: Improving land management and 

policy making at local community level in SW Uganda 

Objectives of the project 
To document impacts of current land manageinent prac!ices 
and socio-eco-political factors 

3 Changes in biophysical parameters related to natural 
resource base condition and producer behavior 

3 Delineate areas of conservation and developmzr,t 
conflicts 

9 Explain changes in terms of policy and institution31 
frameworks 

To develop spatial tools to support water and scil c:ns?rving 
and iocal community development efforis 

i To enhance Afiican institutional c~paci ty  in .;he us? c;r' 

GiSiRemote sensing ad o i n ~ r  geo-spaiial decision s ~ 1 7 ~ x t  
tools 



The following were the achievements in the GlSSD project (2002- 
2003) 

A workshop was held from 27th -28th February 2002 in Kabale. 
During the workshop, working groups comprised of 
representatives from NGOs and district administration staffs 
were formed, to identify GIs data1 information needs in relation 
to their organizations' activities, and also state the information 
products that could be provided1 contributed by their 
organizations towards the estab1ishmen.t of a GIs database for 
SW Uganda. The objectives of the workshop were in the 
context of the world summit on sustainable development - 
WSSD (held in South Africa, Sept 2002)', GIS initiative in SW 
Uganda and were among others: 

o To provide an overview of the possibilities and 
applications provided by GIs and Remote sensing tools 
as well as to inform and involve stakeholders in ongoing 
efforts to build a GIs database for SW Uganda in order to 
improve Natural Resource Management 

o To solicit input and feedback from stakeholders to 
increase the relevance and usefulness of this database 

o To assess data needs, data availability and additional 
research or mapping required to implement a useful GIs 
for Natural Resource Managemert 

o To discuss mechanisms and modm31ities through which 
development partners can access and use GlSiRS 
services in SW Uganda 

c, To exp!ore potential modes of distriblition, dissemination, 
training, and czpacity building which wi!! make the G!S 
usefui to a variety of users 

A GIs workstation was established at FORRl office, Kabale. 
Some hardware and GIs software were acquired and a GIs 
resource person engaged. 

A GIs data users' consortium for SW Uganda was formed and 
includes many Natural Resource Management stakeholders. 
Data and information exchange and sharing was greatly 
enhanced notably with partners like AFRICARE, CARE, AHI: 
and some local l?aders. 



A district lead focal agencylperson for networking with the GIs 
project in each of the seven target districts (Bushenyi, Kabale. 
Kanungu, Kasese, kisoro, Ntungamo, and Rukungiri) was 
identified. This person is responsible for. 

o Linking up with local stakeholders who can potentially 
benefit and contribute to GIs 

o Maintaining contacts with the ICRAF-FORRI office 
o Facilitating the supply of information to build the da!abxe 

(data and organizations) 
o Inventorying computer resources available at the dis!iict 

level 
o Inventorying GIs users in the district 

Collection and compilation (in MS ACCESS format) of thematic 
data from all the seven target districts to enhance tP,e local GIs 
database was completed. The district contact persons for each 
district facilitated in this data collection by 
investigatinglexploring data availability and identifying the data 
sources. The table below indicates some of the data that was 
collected from each district: 

District i Data collected 
Kabale i NGOs, c r o ~  data. livestock numbers. Water SOilic?S. 

1 Road netwbrk, popula:ion figures 
! 

I 

i KiSorO 
NGOs & CBOs, crop data, livestock numbers. Water 
sources, Road network, population f i g m s ,  ma:M 

1 centers 
.- - 

Kanungu , z T -  !,,4,-.- 1 NG03 & CBOs, crop data, livestock nzn-;~,~=: . ~ ~ . c r  
sources, Road nepjjc:k, popuizficn f j 3 ~ ; ~ 5 ,  ;;;s;;;~: 

I centers 
' Rukungiri NGOs & CBOs, crop data, l~vestock nuzbers. Water 
I sources, Road network, populat!on figures rwrkzt  

ceniers 
' Kasese Crop data, l~vestock numbers, L"Ja:er scurczs. Road 
I network, population figures, market cecters 
Bushenvi NGOs & (260s. KOD cfata, i i v z s : ~ k  r; , h \ ~ I ^ * c . '  " 8 1 ,  k iS.-l  

sources, Road nltwork, population figures, mxket  
centers 



NGOs & CBOs, crop data, livestock numbers, Water 
sources, Road network, pop~~lat ion figures, market 
centers 7 

Some of this data was acquired in analog or statistical form and 
transformed into GIs compatible format e.g. a detailed coded 
road map of Kabale district and Kasese rainfall map,NGOs 
working in Kabale, Kisoro and Ntungamo, etc. 

GIs was used in various project activities for example to locate 
and map out: 

o Parishes where a diagnostic tree seed survey was carried 
out (by research students from the University of Norway). 

o Nursery locations in Kabale district 
o Organizations dealing with Natural resource management 

in Kabale, Kisoro and Ntungamo districts 
o Landscape restoration activities e g .  to characterize 

Rutenga hill slope, Kabale. 
o Delineation cf watersheds for project activities e.g 

Katagata, Noozi, in Kabale, Nyakishenyi in Rukungiri, etc. 
This watershed delineation was alrso done for partners- 
AFRICARE for their food security activities. 

Two research projects by students from the Institute of Natural 
Resources of Maiterere University were carried out. 

o Nahya Nkinzi conducted a study on Mapping land 
useicover change in Kabale 

0 Paul Ragu-2 ccnducted a study cbfi mapping lazd use 
and farrn types in the fciir cz!chrne:i!s areas of (Muko, 
Katagata, Nyakishenyi and Bukinca. 

(See individual reports from these students) 

e Two GIs trainingiawareness workshops were conducted in 
Kabale (between 1 8'h -22nd November 21002 and 1 6'h -20th 
December 2002). In these workshops, a total of 26 persons 
were selected from government and NGOs within the seven 
target districts. Participants and organiz:3tions considered were 
those that are actively involved in Natnra! Reso?~rce 
management in their districts. These WE trained and 



sensitized on the basic GIs functionality, usefulness and its 
various applications in Natural resource managemefit. The 
objectives of the training were to: 

o Build capacity for the target districts through training in 
basic GIs functionality and usefulness 

o Train on data and information gathering to contribute to 
the existing SW Uganda Database 

o Create awareness on the available GIs data layers for 
SW Uganda 

o To distributeldisserninate GIs data for SW Usanda 
compiled on a data CD. 

The following table shows the participants and their organizations: 

District OrganizationlOffker ; 1 Numberof ! 
-- i participants I 

Kabale / Care 1 
Africa 2000 Network 1 

! 
i 

! AH1 2 
! 
I I Africare 2 

: ICRAF staff 2 
I Ntungarno 1 District Environment officer 1 

! District Forestry officer I 
I ADRA 1 
Kisoro Water officer 1 

i MBlFCT 1 - 

1 KDF 1 
I Kasese District Agriculture officer 1 
1 

Catholic Relisf Services . 
-- 

I 

South Rwenrori diocsse 1 
. - .  

Bushenyi iiijirici Envlronmenial oKcer 1 

I District Farmers Association 
! 

1 
: Rural Agric. Support Services 1 

I Rukungiri District Environmental officer 1 
i Farmers Association (RUDIFA) 1 -- 

I i Gender Association (RUGADA) 1 
! Kanungu District Agriculture officer 1 

COBS 1 
ITFC 1 



SW Uganda GIs Data layers (in ARCVIEW shapefiles format) 
compiled on a CD were distributed to the participants at the end 
of the training workshops together with Adobe Acrobat reader 
and ArcExplore so'tware for accessing, exploring and viewing 
the data. 

As a follow up of the GIs training workshops held in Nov-Dec 
2002, some of the district technicians and staff from 
organizations that were previously trained in the use of geo- 
spatial tools were provided with ARCVIEIW GIs 3.2a software 
(This was installed on to their computers). The technicians were 
expected to use the software to explore the GIs data that was 
disseminat3d to them, make us of this dsta by doing analysis, 
editing and updating where required in tlieir organizational 
activities. Below are the departments and organizations in the 
districts that were provided with the soft~hrare 

I p r i c a r e  1 
I Rukungiri Environment, Farmers' 

/ Bushenyi 
1 Kasese 1 Environment, South Rwenzori 
I Diocese I 
I 

I Ntungamo I ~nvironrnent, -. ADRA 1 

The two districts of Kisoro and Kanungu did not have their 
conputers ready for i5e lnsialiation of the s ~ f ~ ~ v a r e .  

One GIs training/awareness workshop was conducted for 
ICRAF-Agro forestry technical staff (Kabale site) from 1 gth -23rd 
March 2003. A total of 10 staff were sen;itized and trained on 
basic GIs  and RS functionality, usefulness and various 
applications of these geo-spatial tools in Natural resource 
management. The objectives of this training were to: 

o Build capacity for the Aaro forestry technical staff in basic 
GIs  and RS iunctionalit'; and usefulness 

I A I, o Train on I J I ~  u s ~ a  and iiifcjrmation ga:he;ing 



o Create awareness on available GIs  datasets that co2ld 
be made use of in the organization's na!ural resourc? 
management activities 

At the end of the workshop the staff acknowledged the 
importance of the training and indicated that it would be very 
useful in their day-to-day activities in Natural Resource 
Management. They requested for further training in thsse 
tools. 

The development and assembling of a dynamiclinteractive GIs 
data CD package (using Dynamic Knowledge WarebaselMaps) 
for SW Uganda together with making it accessible on to :he 
stakeholders through the Internet was accomplished in ICRAF- 
Nairobi and is important as far as building institutional czpacity 
in the use of Geo-spatial tools. 

0 With the help and guidance of some ICRAF-Agro forestry staff 
and GIs resource person, community/territoriaI/viilage maps 
were drawn by farmers form 10 communities in lhansa 
watershed (Kabale district) and 1 community from Nyakishenyi 
(Rukungiri district). On these maps the farmers indicated the 
location of various resources including infrastructure, soil types 
(in local language), slopes, soil erosion and water run-03 areas, 
settlements, etc. These maps were then modified in a GIs. 
drawn to scale and enlarged (printed on A1"- siz?) a d  ietu:ned 
back to the owner communities. Thz co rnm~n i t i ?~  are expx tsd  
to use them as geo-spatial planning support i o~ l s  in N a t ~ i A  

L - - L : . . ; ' : - -  ' A!.-: r . , !  :I!.. 8esou:ce Manacenmi~ dl,l!ViLic3 in v,,,agSs. 



Problems encountered 
The district contact persons selected for collaborating with the 
project and the districts always had busy official schedules, 
which always made networking (meetings and data collection) a 
bit difficult. 
Lengthy time taken to complete the GIs data CD that was 
compiled in Nairobi affected the pace of some outreach 
activities of the project like GIs data dissemination and GIs 
training workshops for stakeholders/designated technicians. 
However, these were accomplished all the same. 
Technical problems associated with the installation of Dynamic 
Knowledge software affected the original plan that the data be 
distributed m d  viewed principally using Dynamic maps 
Software. This was also solved and accomplished. 



2.0 METHODS 

2.1 Research design:- The study was accomplished using a descriptive ssn-eq with a 

high level o f  detail at the catchment's level. To  study social condirions, an3 how 

they relate to land use practices, one needs a survey that has a descriptive 

framework. 

This desiyn was found suitable for the problem invesrigared and for 

collecting the necessary socio-economic information as outlined in the objectives 

of the study (definition of farm types). 

The selection o f the  study sites was by the purposive s a m p l i n ~  method In 

this case a researcher has a bias to certain issues which she'he b a e s  on. to 

determine the study sites (Kasoma and pomeroq, 1996). The catchm?nts s?lect?d 

related to I C R G  study on h y d r o l o g  and its subsequent impact on diirersnr Land 

uses(Lus), (Siriri, 2000) Based on the o5jectit.e of the study (deC:i;ian. af f ~ i m  

types) I developed a questionnaire v,!;ich I used to salizit :he nscesszc,. ir.fxr.Xi?n 

from the respondents. 3Iy internal supexisor then ap?:oved rhs q~es:isnn:i:e 

before I went to the field. 

The research instrument (questiocnaire) was pie-tested in oidsr to estaSkh 

2.2 Population sampling: 

The households in selected catchments of Kata%ata and \ f A o  were sslec:ed 
. . 

by random sampi:2s zionz a t aps  sequen;: ie h r n  the hilIto?s, zi?:: k t  kill 

slapss, to the va!ley Sattoms For :he c a ~ e  of K?r!ls::a :he sc.lei:i>n t c r k  :!.st in 

thc parishes ofButoobo:e, Kaltore 2nd H x x n v a  whil? 2)r S13.:ko I co:?i?d :be 

pzrishes of K a n e n ~ e r e  and IKamer_, 



In Katagata's case a total of 34 respondents were interviewed while for 

Muko, 32 respondent were interviewed making a total of 66 as the overall sample 

size for the study. In each catchment, a list of names of hi:usehold heads obtained 

from LC I Chairmen of the villages were obtained,and wi-itten on slip papers. Slip 

papers were then chosen at random after each internal of reshuffling. Each adult 

member was randomly selected in each household and interviewed most of the 

time outside the house and on very few occasions inside l.he house. Some members 

that were not available at home at the time of the visit were interviews from their 

gardens. 

2.3 Data collection: 

The study used a questionnaire to obtain information on social economic 

aspects of house holds like demographic data, land tenure systems, the different 

land use systems, farm implements, farm management and farm types. The 

questionnaire was both closed and open-ended. Open-ended questions solicited 

multi-response answers. J ad~ninistered the questionnaire in form of interviews 

scheduled in Lukiiga (the local language) and I filled in t!ie responses. 

An interview was considered most appropriate as most of respondents were 

presumed semilor illiterate, which would in turn increase the accuracy of the data 

collected. 

Field observations were also employed to supplement the questionnaire. 

Such observations included the different LJJs along the topo sequence, gender 

roles on the farm, Iznd mm~remen t  L, practices !ike bench teii-acing, contour 

ploughing, a i r r ; i iS  .-,. "f -. l e z ~ m e  cover crops on terraces etc. 

2.4 Data Analysis:- 

The data collected was managed and processed using a series of tasks like 

cleaning, coding, eritry and iransfc,rnxition in order to prt.pa~-e the data in a form 

suitable for analysis. 

The coded questions Ivere entered in Microsofi Excel Version 95, and the 

coded electronic sheet was ihen conveiied to database files. which could be read by 

* L A . " & . - "  - " " r " -  h e  siarAr;4 uoLl\a5e far social scientists (SPSS) versior ! ? O .  .A~alysis was 

performed using SPSS. Suniniary statistics like f~xpencies ,  percenrases were used. 



Descriptives like sample means of different variables were also used. Due 12 ih: 

parametric nature of the data collec;ed, regression analyses, anz!ysis of va:iznies 

(.kvOVA) were used to determine the significance of various variables Tine 

definition o f  farm t)pes \vas carried out using hierarchical cluster analysis (HC-A) 

as presented in Chapter three. 

2 . 5  Terms used in the  study 

Land useThis  refers to acti\.ities carried out by man on land. 

FarmingSystems(FS):X unique and reasombly stable arrangement of f i i x i r . ~  

. L c ~  :n enterprises that the household rnanazes accord in^ to w?II defined prac.i-- 

response to physical,bilo~ical and socio-eionomiial environment and in 

accordance to the household goals, przferrnces an3 r:sou:xs 

Farm types(FTS):This refers to a g o u p  of farms having sirni!ar Farming 

sysrems(FS) 

Hierarchical cluster .Analysis(HC.4): Is a statistical nelhod for findin9 :e!?:ive!y 

homogeneous clusters o f  Farms based on measured charas!rrl.r!ic~ 



CHAPTER THREE 

3.0 Results 

Results were presented basing on the hierarchy of systems in agriculture 

with the farm system as the highest unit (Fresco, 1986) This section will include 

demographic characteristics of rural households, different land uses and farming 

systems. The farm system will be sub divided into cropping systems, soils, 

livestock system, fmn  management and finally derivation of farm types. 

3.0 Demographic characteristics of rural house holds. .4n understanding ofthe 

socio-economic characierisiics of the people in the selecied caichnients was 

necessary in order to explain the results obtained. These included gender, levels of 

education, number of dependants in the household, on farm and off-farm activities 

of the households, hours of work on the farmlthe day, income from both on-farm 

and off-farm activities, land tenure systems and land fragmentation. 

3.1 Mean number of years spent in catchments by respondents: 

Out of 33 respondents in Muko, the mean no. of years spent in the village was 44.3 

years which represented 50 8 %  For Katagata out of 32 rs:spondents, the mean 

number of years wzs 41.14 y:ars which was 49.2%. 

Table 1.1 Mean number of >-ears spent in village and age of hous~hold head 
1 I - - ~ e a n  / N IStd. Deviation % of Total N I 

I I I 

umber of years spent in village 1 
/M~!ko 1 44.30301 331 17.6:3351 50.8%1 

1 

/~a!a:ata A ,  3 * A "  , 321 71 q ? ? ~ !  a;i 4%2% 
1 

otal 1 42.8525 
I 

65 

fge  of household head I 



'Total j 6.7857 65/ 2.0777, l%.OcA 

L~ncome from on farm activities I 

! 
lMuko I 422775.3 3T 432768.56123 55.9% 

a:aga:a 257257.2. 2 7  270740.31578 4 4 i h  

Total 349835.11 59. 376557.69333 1320'm 

income from off farm activities 
I 

Muko 1 33757.6 331 95477.42871 55.9:A 
I 

Kataga:a 38423.1 2 3  82266 9653 441% 

p t a l  35813.6 59  89174.6590 1 sac:,; 
Po .  of dependants 

U ~ O  I 4.7059 34, z e i c s  S4,Ci2 

jKatagata 6.3448 29  3.2872 C j  CSr 

5.4605 6 3  3.1553 . n p t a l  , ,3 CS: 

Age of house hold head. 

The mean age of respondents ia \ luko ~ v a s  1 9  05 y r s  ivhich r e p s e n t e d  55 S o b  

n-hi!e for Katagata the mean a2e of  recpondents ~ v z s  19 65 \ sa i s  \vhiih rqr?ssn:?d 

492% (see table 1 . 1 )  

Hours of work  per  day. 

The mean hours of  \vorEday on the fzrm in \lilko \ V ~ S  6 7 h s ~ ~ j  which 

represented 5@.SQ,b lvhils f ~ r  Katagata it x 2 s  6 S hvdrs ~ h i i h  ::pr-ss:.:?? 13 2;  

(see table I  1 ) 

Income from on fzrm activities: (jce t z b k  ! . I )  
7. l n e  mean incuZ?s of hr!?-!?rj in \fgl;n w.5 jI2,;T; 2 ii;ii:ingj !;.r .;j - 

-". .,.- 11-5 res;londsnts which represented 55 9' b u-hie for Kat-gsta ;he ria.? in::,-... 

257,2572 s l l i l l in~s  for 26 respan3i.nts v h c h  reprexn:?! 4 1  l o b  

S u m b e r  of dependants (sce table 1 I )  

The mean ni ixher  of  dependafits for XIuko ~ 2 s  1 7 ;itnpIe ;sr h m i s  h.>13 

(N=34) which xpresents  5 1  0% while far Katagxa  i t  was 6 31 ;i.:q!s ;ier h x x  

hnld which repreien:d 45 O O b  

Gender  of house hold head. 



In Muko there were 24 male respodents representing a percentage of 70.6% 

while female respondents were 10 people representing 294-1k In Katagata there 

were 21 male respondents, which represented 72.4% while female respondents 

were 8, which represented 27 6%. This was attributed to :he fact that males were 

more open and ready to be interviewed as compared to females. The latter were 

always shy and not willing to co-operate often times concealing information. 

T:~hle 1.2 Percent clistril~ution I J  zrlyitrd t l~n in .~r :~pl i ic  ch:~rxt(~i\tics .. .. 
'sei of household head.- c a t c h e r  "-~OtalI 

Katagata 

45 

72.4% 71.4% 

emale 18 

29.4% 27.6% 28.6% 

Total 63 

100.0% 
I 

education of household 

head 

no fornal education 21 

20.7% 

primary 32 

41.2% 62.1% 50.8% 

8 

8.8% 17.2% 12.7% 

/college i 
i 

2/ 
I I 
I 3.2%! 

~- ! ! -. I - 
i ? - ~ ? 2 j  .?dl "4 

100.0%( 

3.1.7 Education of ho~sehold  head:- (see Table 1.2) 

In hluko 15 respondents amounting to 44.1% had nn formal education, 14 

respondents (41.2%) had ordinary level education, 2(5.9jo,'o attained college 

education. This represented a total of 34 respondents. Tli'is shows that literacy level 

was iow. 



In Katagata, 6 respondents (207O/o) had no formal education, 1 S 

respondents (67.1?4), had primary education. 5 respondents (1 7 7';). h3d ord i~an-  

level education with none in c o i l e ~ e  This amounted to total o f 2 9  respondezts The 

literacy level in Katagata was much hisher than that in \fuko 

3 . 1 8  L a n d  t enure  a n d  size of plot holdings. 

hKKO; N = 32, the mean size of  land holding was 0.952 ha which ~eprssented 

535% Katagata; 1V=28, the mean size of land holding \vas 1 312 ha which 

--e y e n  represented 46 7?/0. This means that in each catchment area. the plot sizes \V-I 

small but much smaller in Xluko as compared to Katazata (Table 1 3) 

Tahle 1.3Land tenure chnrncterigtics h\ catchrncnt 
/ s i ze  of land holdmg ' Mean 1 N Std. Dev~atlon % of Total N 

- 

I - 
'Mu 7 ko .9527 53 3=& 

I 1 3422 28 5770 46 "' P t a g a t a  , fa 

Total 1.1345; 6 0; 3096 133 0% - 
no. of plots owned 

Muko 5.1721 33i 2 9053 550% 

Fatagata 7.11111 27i 3.0298 4 5 C %  

Total I 6.59501 6 0 ~  2.3740 123 C<L2 

Table 1.31 -. 

Size of land owned elsewhere ! 

. . 
Caichment; IJea? 5 1  s ~ . ; ; ~ ; , ; ~  2; -f ~ - : z i  *: 

;Muko 3913, 23, .4643 C5.j2,: 

4757 24 3043 s4 5:: Ka1aja:a 

Fetal 4 3 7 q  44 4 ; 5 3  133 5: 
-~ 



borrowing land for cultivation for a season. In Katagata 3 respondents (33.3%) 

inherited land, 6 respondents (66.7%) purchased land. In both catchments a lot of 

land is inherited (passed on from father to son) which ac;:ounted to splitting of law 

into smaller pieces hence accounting to increased law fragmentation. (see Table 

1.3). 

3.2.0 Land uses and farming systems;- 

Farming systems in the selected catchment areas are closely related to the 

traditional three way pattern of Land use (LUP). The first element of this LUP is 

the cultivation of valley bottoms. The second element is the cultivation of the 

slopes and the ridges referred to as the 'highland'. 

The highland is hnhz r  subdivided into the highlands proper and the 

'homestead' which forms the third element of the three iiild system of LU. The 

homestead contains a small area, under 'mixed crops' characteristically referred to 

as 'home garden' crops. Other LUs like fallows will also he covered. 

3 2 . 1  Topographic distribution per catchment 

Katagata (see Table 1.1) 

27% of farmers have land on top of hill, 45.5% farmers have land on upper slopes, 

30% have land on middle slopes, ;(I%, lower slopes, 49% in the valley. 

hluko 

21% of farmers h ~ v e  land on top of hill, 18% upper slopzs, 30% middle slopes, 

10% lower slopes, I O 0 h  in the valley (see Fizure 1.1) 

This shows that for Katagata most iand culrivation takes piace on hill slopes 
.* . . I  , . , . I  . . end va!!ey w!rn !!I~!E. ~~lt!~:!?!on Q I ~  h?~l tons TArkn, r r c  it iul:il-atioii. is on hill r ' 

slopes and hill tops with little cultivated in valleys. 



Figure 1.1 Percent distribution of farmers who cultivate at different 

Topographic level in selected 

Distribution of Topography by SubcounW i 
I 

3 2 . 2  Farming systems:- 
I 

5.0 land use with respect to toposequcnCe 

I j Catchment 
.I I Toposequence muko : katarnta 

I Hill top peas I beans 
I 

, Sweet potatoes , I potatoes 

: sorghum 1 sorghum 
I 

beans peas 

i. potatoes SW. pot 
! 

i faod crops 

; 3 u s ~ ! y $ c j  

I apples 

I - -- 
pzas s ~ v  pot / Upper m~diio?? 

I beans food crops 



midslope 

Lower ~nidslope 

naize 

:ucalyptus 

;ettlement 

;orghum 

;w. pot 

)cans 

;w. pot 

;orghum 

leas 

pctatoes 

naize 

?ucalyptus 

peas 

eucalyptus 

grazing 

i. potatoes 

sorghum 

beans 

sw. pot 

peas 

millet 

peas 

beans 

i, potatoes 

eucalyptus 

millet 



power mid hill ! 4! I 4 
i 13.3OA I i ! I 1 2 1 %  

7 valley 5 

i 16.796. I 
I 15.2% 

! 30  7 3 3  

I I loo.o"/j 1oo.o~:,! IOO.C=;~ 

b a t ap t a  bp hill 1 Z 2 

I 9 l % ,  6.9% 

1 !upper midhill 7 7 

I I 31.8% 24.19; 

ilower mid hill 4 3 7 
1 

i 18.2% 42.9% 24.lCA 
- 

9 4 1 3  

I 
49.9'70 57.1% 44.851 

i 22 7 23 

hluko: On the hill taps o f  hluko ihe Fa:ners g r a v  pe-s, s:r.set p3:a:oes. 53rgk-. 

beans, 1 .  Pot upper slopes farmers r o w  peas, beans. 1 Pot maize. eu:-!yp:s. 

settlement, sorghum S w  pot rniddls slopes: farmers groiv beans, S\veet po:-taes, 

sorghum, peas, I pot, maize, eucalyp~us L a v e r  slopes Sorzhum. be-ns. s:veer 

potatoes. \'allex 1 potatoes. sveet  po:xoes. beans, s o r ~ h u m .  p s .  nxize. 

eucalyptus. 

Katagata 

\'al;sy - farmers ?row 1ii;hpo:atocs , sor$x;n, brans. s.l-rr:po:-:os. przs. 

climbins b e m s  (exotic) 

Lower slopes: farmers g r o ~  millet, e u c a l y p w  g r a z i n ~  
" 7  Hilltop: beans, 1 pot, soishum, peas, s\vest?otato:s. p r s .  eucalyp:us. ,I..et, nh!. 

erazin$.(T&!e 1 5) - 
32 .3  Fallou-s.- 3KK0 - 7 farmers (2.3 3?&) do not fallow land on :op of hill. 5 5;rr:rs 

(16 7%) upper slopes. a farmers (30 '6)  middie slopes 1 f x n s r s  ( 1 3  3'01 fziI,?..v 

loxe: slopes, 5 f a i m m  ( ! 6 7 O ' h )  f-llcvi \.a!!ey ho:toms 

Upper slopes 



Katagata 2 farmers (9.1%) do not fallow on top of hill, 7 farmers (3 1 .S%) do not 

fallow on upper slopes, 4 farmers (18.2%) lower slopes, ,i farmers (40.9%) valley 

bottoms.(table 1.3 1 )  

Table 6.0 .. mean acreages of farms b x  fallon status 
Fhether keeps land under f a l v ~ e a n ~  NJ :;td ~ e v ~ a t ~ o n /  % of Total NI 

3.2.4 Home gardens 

no ,9151 

yes .a978 
.. 

Votal ,9096 

Table 4.6 ... Mean of ?ields of sclcctcd c r o p s  grown around the homestead and Far away 

85.0% 

15.0% 

100.0% 

7 
--- ... 

Muko Katagata 

I I - 

i. potatoes 2560 0000/ 91 3.3333 

raps grown around homesteads 

170.2000 

i. potatoes 

peas 

/bananas 

,, .\ , .  3 Common crops gr:)wn in harh ca~chrnents are beans (!oca). c!imnin~ o e a s  

(exotic), 1. Potatoes, peas, bananas. Crops grown far away from homesteads. 

Tahle 4.7Land use with 
I 

b 
/ Crops grown away I from homesteads 

z c t  to t1ist:~ce from homestead . ~ . .  
Catchment area 
Muko I Katazaia 
beans 

i. potatoes 

sor'jhuin 

sw. pot 

-~ ---. 

beans 

i. potatoes 

sorghum 

sw. got 



1 peas I , peas 
I I 

rnalze , rna,ze 

bananas rndlet 1 

rnlllet cabbages 

onions 

wheat 

passion fruit 

wheat 

bananas 

onims 

tobacco 

Cropping calender: Borh catchments have got two seasons. The fiist season of 

prolonged rains stretches from S e p t - O ~ a b e r  to Febmary xhi le  second season u-irh 

short rains stretches from \larch - August. Sorshum is plznred arocnd D x e x S s r  - 

January and hanest ins  is in July - . k g d s t .  Bezns from \laich - p i i l  pl?n:Ing 

season while hanest ins  is July - A u ~ s t .  Peas - \larch plan:ine - hanea iny  in Jii!!. 

sweet potatoes, continuously planted as its major staple food esce?t a-hen \-en. t?. 

millet planted in September and hanested in February - \ f a i ~ h  

b'heat is planted in ?.larch - .ipril and hanesied in . t u ~ ~ s t  

Tahle 1.8 .. croppine calendar h% cntchrncnt area 
! l l u k o  
' Year1 Year? Year3 

/ Semon 2 ?,:.. 
.~~L-.>c,~z I 1 .C,-:c.x 2 WL?.CX i .+2.<: .,: : I Seocon I I 

I \ I c - z u g  I $ p  n;-,rci ! !.f,cr-.?:,c .<..:.I-i; 5 .'.!2r-.:::? ~. - 
swr.h,< d,3,.43 , &"-.. peas I v z o , , ~  s0::-!27 ' e 3 - S  

Se~l-Fcb. 
sorgnum 

' sw pot 

1 beans 

i po:s:aes 

I maize 

peas 

beans I potatses 

I potatoes beacs 

s-rghurn sw pct 

ma,ze PESS 

sw pot marze 



sw. pot i. potatoes 

i. potatoes peas 

beans maize 

peas sorghum 

maize I 
cabbages 

Season 1 
e b .  
sorghum 

bears 

i. potatoes 

peas 

sw. pot 

cabbages 

h%r-air 
beans so r~hum 

i. potatoes sw pot 

peas besris 

sorghum i. potatoes 

sw. pot 

maize 

wheat 

Season 2 1 

peas I 
i. potatoes 

sorghum 

sw. pot 

maize 

Crop rotation sequence in Pluko is sorzhum +peas -It sorghum + beans 

Katasata: sorghunlisweet potatoes -, beans11 .pot -, sorshudbeans + 
beandl.  Potatoes - peas. 

TahIe4.8 .. cropyingcalendar hj- catchnlent area .- 
Muko 

Year1 / ~exr -2  / >car3 
Season 1 Season 2 1 Season 2 

I 

sorghum ! 
sw. pot 1 beans 

beans 1 i potatoes 

i. potatoes sorghum 

maize maize 

peas 
I 1 sw. pot 

i. potatoes 

beans 

sw. pot 

peas 

--,70 , >  , ->Ab 

peas I sw pot 

I potatoes beans 

sorghum I potatoes 

rnalze 
I 
I ;leas 

I 
sw pot I n a ~ z e  

I 

I. -- 
Katagata 

Yearl 
Season 1 1 season 2 

-- 
beans 

Season 2 
Mar-aug 
beans 

i. potatoes 

peas 

sw. pot 

maize 

sorghum 

Sept-Feb. 
sorghum 

sw. pot 

i. potatoes 

beans 

peas 

i. potatoes i beans 

peas 
i 
i. ~~otatoes 

i 

maize I peas 

sorghum : S I N  oot 

I sw pot i potatoes , 

peas 

sorghum 
I beans 1 i pctatoes 

I 
peas sw Pot - - _ --- 

Season 2 
Mar-our 
beans 

peas 

i, potatoes 

sorghum 

sw. pot 



maize 

cabbages 

I eucalyptus 1 i 5 2 6 1  3 8 9  45 9 

I I 
i ! ! 

i cabbages maize I cabba;es : naize 
I 
i / wheat ! 

I I 
I I 

3 . 2 5  Perennial crops: 

Table 4.9 ...p ercent distribution of perennial crops zrown b? catchment area 

eucalyptus 5 3 13 3 5 5 

35 I 0 2 2 

guavas I 0 5 6 2 7 

35 1 1 2 

2 / I 

- 
12 

coffee 2.6 2.8 2.7 

' I 201  1 4 i  34 1 
1 

! 5 8 

I 
6 

Column 38 35 74 

To:al 5: 4 42 6 . ",? < J d  

avocado I 2.6 1 13.9 , 8.1 

15 ' 11 1 9 !  20 
I 

bananas I 28.9 / 25 ! 27 

22 ; 2 ,  0 2 :  

avocado 5.3 ! 0 2.7 



Table 4.9 .. Factors that d 
Factors ~nstandardizedl 

- 

(Constant) 
- 
fallow 
- 
Soil3 

SOIL1 

ZATRCHME 

LNDIST 

LNAGE 

SOIL2 

EDUC 

a Dependent Variable: LNYILD (R squared =45.7 Yo) 

A comparison was made between farmer who fallow their law and those 

who don't fallow usin3 hPITOV.4. 

Ho: There is no significant difference i n  the means of rhe farmers who fallow law 

and those who do not. 

P = 0.445 > 0.05 which implies there is a difference in means. 

Groups 

~ ? , + - r  i 48.8: 531 
! I '  "La '  i 1 -~ I 

3.2.7 Fruit growing (Horticulture) 

Table6.2 ... Perccnt distribution of fruit trees 
I 
I r---F! Of 1-1 

I I I -- 
I 1 beans 1 i 47 I 1 8 7  j 7 4 6  I 



4.0 Livestock actit-ities 

peas 

4 1 'i.OLi\estock kcepino b! catchment: 
I Subcounty 

1 cattle j 293 s 23 7 25 6 

9 i 3 
. * 
3 

4 

1 

i Goats 22 26 3 " I .  L* 6 

l3 / 5.2 i 20.6 

I sw. pot I 5 I 3 i 1.2 4.8 I 
maize I 61 21, 

I 
8.3 / 33.3 : 

cabbages 8 4j 1.6 / 6.3 1 
apples 

I p e a s  

9 1 13 I 5.2 I 20.6 
I 

l o  1 2~ 
0.8 1 3.2 

plums ! 11 / 2 !  0.8 ! 3.2 , avocado i 
l2 I 1 1  4.4 17.5 ; 

I I 

I tree tomato i 13 16 6.3 25.4 I 

/ bananas 1 15 2 1 8.3 33.3 1 
I 

pumpkins 15 2 0.8 3.2 ' 

1 onions 13 - 3 0.8 3.2 

wheal 20 1 0.4 1.6 

i avocado 22 2 0.8 3.2 

paw paw 23 10 4 15.9 

tobaco 27 4 1.6 6.3 
I 

passion frdit 30 4 1.6 6.3 

~ u a v a s  35 8 3.2 12.7 

coffee 36 6 2.4 9.5 

passion fruit 37 1 0.4 16 

g. nuts 35 2 0.8 32 

48 2 0.8 3.2 

60 2 0 5 3.2 

. . - -. - - ..... ..... 



19.5 10.5 i 15.2 Chicken ~- 

1: 2.4 
2.6 2.5 Rabbits 

2 1 3 I 

Column 

51.9 48.1 1 100 Total 

4 1 . 2  Figure 2.1 livestock keeping hy catchment area 

7 livestock keeping bycatchment area 

41.3 table7.1 total number of li~=by catchment area 
s 

I -~ I 
22 ) 4 : 25 , I ; I ! 

! 

2 .- .. 

4 1 4 Table7.2 .. rate of commerciali~ation of livestock produce 
1 I / Meat in / Eggs 



Katagata 

Home I 14 ! 10 ! 1 2  

consumption 1 25 / 43.8 ' 31.3 i 100 
- 

I I I 

For sa le  9 ,  14 : 3 1 25 

34.6 i 53.8 : 11.5 ; 100 

I ! I 

Home ! 15 29 ~ 6 ! 5O I 
consumption , 30 58 , 12 ' 100 

! 

For sale 16 30 6 I 52 , 

30.8 57.7 11.5 I 100 

4 . 1 5  Table7.3 ... on farm activitiesaith respect to cropping and livesttxk keepin: 

1 I Catchment area 
I 1 Rluko Karazata 
1 Cropping acti\ities : :binning thinning 

I 
haivestmg 

weeding 

p!anting s e e d s  

ploughmg 

spraying 

manuring 

Li \esrwk reidred 
acti! itics 

5 0  Farm management 

5.1 Soil nlanarcrnent 

hardes:ing 

manuring 

planting s e e d s  

weeding 

ploughtng 

spraying 

p m i n g  

,^.,..*j p3;ir:. i-.:r. ::!!:. 

fencing 

grazing 



I 
1 Total 

-. 

Steps 

5.1.2 Table7.5 ... reasons for planting trees on the terr T - K  
I 

76.7 i " "' 
I 2 1  i 5 I T-'T 3.3 

4 I 11.7 
-. 

i I i 3.3 --- 
I 

- 1 
responses 100 

Level of adoption of !and cover croi;s 

Responses Pct of 

Code Cases 

23 8 

27 

27 32 9 42 9 

3 7  4 8 

6 1 7  9 

9 8 12 7  

2  4 3 2 

4 8 

2 4 3 2 
- 



I Level of adoption of Legum cover crops 



fix nitrogen 11.4 

Column 35 

Total 22.9 34.3 ! 100 

Count 

COl pct 

prevent soil erosion 

for timber 

firewood 

maintain soil fertility 

show demarcation 

fodder for animals 

stakes for climbing beans 

wind breakers 

51.6 Table 7.9.. Mean area under corw crops in both catchxenis 
Report 
area under cover crops 

[jeviation 



5.1.7 Table8.O .. areas where cover crops are grown in Muko 

1 Count / calliiandra gruevell:a 1 alnus I 

Row pct I ! 2ow 
i 

Col p d  I I 1 Total 

I 

Boundaries 47.4 21.1 31.6 55.5 

of plots 69.2 65.7 , 60 

Pure 4 2 4 : 3 

stands in 40 20 43 34.5 

plots I 30.8 1 33.3 i 43 

column 13 1 5 10 29 

Total ! 44.8 1 20.7 ) 34.5 1 ' 3  

i 1 8 Table8.1 .. areas where cover crops are grown in Katagata - .  

1 count 1 

Row pct : calliian I gruevell 
i I 

/ Col PC! : dra ia 1 alnus Z3w To:al 

13 8 14 4' 

i 45.3 :3.5 : 3 4 1  45 1 

1 Boundaries of plots 46.3 1 42.1 45.2 

! 22 11 17 53 

44 22 34 5 4 3  
- - -- 

I Pure stands in plots 53.7 57 9 54 3 

Column 4 I 19 3 1 C' " 8 

---- 
23.9 : . - -  

Total 45.1 34.1 , C J  

- - 

6.1 Table 1.50 Classification of Farm systems into farm types w i n g  Ilicrxrchical Clurtrr anal)%ir 
b? c~tchment 

I 
- Catchment area ".?, ..*, 



3.4% 22.2% 

10.3% 18.5% 

otal column 29 27' 

100.0% 100 O%, 

Deviation 

,7876 

I 

53.6% 

arm type 2 19.6% 

arm @ ~ e  3 12.5% I 

arm ope 4 14.3% 
I -- 
potal  1 5.2321 561 :! 64231 I OO.O%j 

land under fallow 



" 

To:al hether has I 



6.1.3 Land use 
Table 3.0 Percent distribution of various in11uts used by Sub-count\-_ 

I-- s u b - ~ o u n t y ~  

41 
29.1 

25 
17.7 

5 
3.5 

4 
2 .8  

2 
1.4 

5 
3.5 

2 
1.4 

enombe2 

eibumba3 

stony4 

orushenyi5 

Volcanic solis7 

Type of farm implement rnuko 
- 

k 3 ' q a t .  
32 1 29 i 6 1 

1 

orubumbal2 2 1 
I 

3.9 

Column 26 21 
Total 54.6 1 18.4 14.9 100 

Soil classification was based on indegznonsilocal ianyage). 

lower mid hill 

28.6%; 
I 

! 

8 .  

0 

.- 
0 

C : 2 
9.5 

1 
4.8 

2 

0 
2.6 11.5 -. C' / 0 

namabarelo I 0 0 
2.6 0 / Cl I 0 

I 



! 

8 5 !  73 sickles 

9.3 : 6.7 , 8 1  
i 

4 3 7 slasher 

I 4.7 4 4.3 ! 
2 1 3 I 2.3 1.3 1 1.9 

! 
1 7 1 L j axe 

1.2 ' 1 .3 1 2 

35 75 161 i column 

53.4 46 5 133 I To!al 

Source of labour i 
12 1 11 23 1 hires 30 29 7 23 9 

28 : 26 5.4 I Family labaur 

70 70.3 73.1 
I -.. 

40 37 l I ! Column I 

51.9 : 48.1 : ;3 Total 

Frequency of pesticide Use ; . muko katagata 

19 i 2 3 33 Once a week 

85.4 07 C5 7 I 

1 . - 7 Thrice a week 

4 5 4 3 C 4 

2 2 4 i Tviice a week 

9.1 8.7 9 3 

1 herbicides 

7 7 1 4 Lack of funds -- n 

100 97.5 3s J 



Ignorant of availability of 1 1 

pesticides 12.5 6.7 

Column 8 15 

Total 46.7 53.3 100 7:7 
Twice a month 

Any time available 

12.5 
- 

Once a week j2.5 ~ 2 

Once a month i 25 

i 0 

3 basins per week 0 
-- 

0 

5 basins a day I 
0 

0 

daily 
! 

0 

Column 8 

Total 44.4 

Frequency of fertilizer use 

daily to thnce a week 0 1  60 

oilce a week to rwice a week 25 / 20 
-- 

I 2 

once a fortn~ght to once a month , 

Column 

Total 44.4 / 55 6 



I 24.5 1 26.3 / 25.3 i enornbe 

8 ! 6 14 

I - ,  
1 

5.7 1 5.3 5.5 1 stony i 

i 
3 5 orushenyi ! 

3.8 1 7.9 5.5 eiburnbe / 
1 : 0 ,  1 ~ 

I 1.9 : 0 1.1 i volcanic soils 

! 1 0 : 1 I 

1 9  0 1 1  rnurram 
I 

7 0 2 - I 
3.8 0 2 2 I ekigogwe 

1 ,  1 2 ! . .  . 1.9 i 2.6 2.2 
er~nkw~ragure I 

0 :  3 3 



PROGRESS REPORT 

TITLE OF RESEARCH: MAPPING LAND COVER AND LAND USE CHANGE 
IN KABALE 

OBJECTIVES: 
3 T o  map recent land cover in the st.udy area at district level. 
3 Derive land use from the land cover map. 
3 Identify hot spots using vezetation index. 
k r Interpret change in vegetation index in terms of land cover/use 

change. 

ACTIVITIES COMPLETED: 

3 Map recent la id  cover ill the study area at district level 
3 Derive land use, from land cover map. 
> Idei7t%r, hot spots using vegetation index. 
3 inferpreting chmgesfr.om vegetation index in terms of l m d  cover and land use 

Data acquired. 

Landsat TM imagery 2000 and 1987 from the institute 

Spot HVR imazery 1993 from h B S .  

Topogaphic sheets from department of lands and survey i n  Entebbe. 

Ancillary data on crop calendar from the field 

Lkeratuture on farmisg sys tem from ICILAJ: ax!  Te!e-re???!- in KaFa!e and 
from hKEhX. 

Groundtruth information on land coveriuse from Kahale 

Digital data on land use and land cover 

Image  processing. 

Landsat TM of 1987, 2000 and Spot 1993 imazery have been registered to 
Toposheets of the study area 

-4 land cover mappins has been complered 



Final land use map has been derived from land cover 

Hot spots using vegetation index have been identified 

Vegetation index in terms of land use land cover have been interpreted 

Activities remaining. 

hlaking corrections after nly supemisor has gone through the nark I will be senzing rxy 
draft early may t o  him 

Difficulties faced. 

Cloud cover xithin the image, which is problenatic to classitica!ion 

The terrain ofKabale (hish intensity) made it dif5iiiilit t s  c a r q  o . ~ t  5e:5:xs;k 

In Maziba subiounty, the collapse o f  the bridze made some places to be ~nx:sssi?!e 

The breakdown of the computer at I\KIELR has been the bizzest obstacle in m)- \ x x k  
because I lost three quarters of my xvork. 

Having little time of doins the work in the lab because of the on going stu?ies 

Yours sincerely 

7 a h y a  N h z i  (Studmt .\II?E\R) 



GISD Project 
Annex 3 

Subcontracts With 

United States Geological Survey's (USGS) 
Earth Resources Observation Svsterns w 

(EROS) Data Center (EDC) 

IFDC Contracts 
01 S99IO2 
01600102 
01617102 

1. Project Summary Pages 
2. Project Memorandum of Understandings u 

3. Project Final Reports 



IOC 
ead Implementation 
kganizarion 
'ontact Person 

Project 'F'rogam and 
Statement of li'ork 

Project Summary Page 
Cnited States Geological Survey's (CSGS) Earth Resources 
Observation Systems (EROS) Data Center (EDC) 

Xlr. Larry L. Tieszen 
Deputy Manager 
International Progams 
EROS Data Csnrer. USGS 
Sioux Falls, SD 57198. C'S.4 
Telephone: 605 591-5056 
Fax: 605.'594-6529 
tieszrniiiedcmail.cr.us~s.~ov 
http: edcin!l.cr.uszs.rov i p  - 

Target Region 1 : L-pper Siger Basin: 
Case Studies in Cpper Siger River Basin: Sustainable 
Livelihoods that Balance Satural Resource Consenation and 
.-igricultural Production in the OH\-S  Zone and the 1-atenga 
Plateau 

LSGS-EDC, in collaboration with OH\>. KS . IH .  
AGRHYMET. COS.\GESE and P S G n l  u i l l  moniror. mzr, and 
quantify trends in land cover. land use, and land produc!iv~i! from 
the mid-1960's to the present, focusing on nvo stud! 2rezs: ih: 
O H \ 3  Zone of Mali in the Upper Siger River Bzsin. and the 
Yatenga Plateau of northern Burkina. .I descriprion o i the  
activities to be undertaken by L-SGS-EDC. tschnicd procedures 
to be follo\ved, dcliverables required. and estin;~rc2 s;hxlc:e are 
presented in .4ttachment 1 o i l he  \ lOI-.  .l!:achx::! i :i 
incorporated as an integal pan of this 5lemormdun1 i.i - ~ 

Cnderstanding (MOI-). 
Collaborating Institutions OH\X.  ISS.VI. COS.IGESE. PSGIXI - 

IFDC Contract Number 01599 i t ?  

B u d ~ e t  .\mount S i ~ e d  contracr \vith I hcih :or 03 Y,YSX?T 5 .  ?'I:'! 
.bendrnent(s)  Sone  
Extension Ending Date - 



Between 

International Fertilizer Development Center 
PO Box 3040 

?rluscle Shoals. .%L -35662. L-5% 

And 

1' 
Lnited States Geological Surl-ej-'s (L-SGS) Earth Resources 

Obserr,ation Systems (EROS) Data Center !EDC) 
I! 7 3 ,  --. Sioux rails .  SD .: 1%.  CS.4 

! , 
1 
1. 
1 

I 
I"1 , - 4  .. I 

October 1.2001 



1 

L INTERNAilOHAL FERTILIZER DEVE!OPlr!Eh'T E N X R  h ! X t  SHCALS. ALAShhlA 5 6 2  USA DC ? 0 BiX 2840 *?5&38i4600 
EMAIL-get?ni ?lFI)C.oq 
E2N NH 25361-7508 

Memorandum of Understanding - 
.I- 

Between 

International Fertilizer Del-elopment Center 
PO Box 2040 

3Iuscle Shoals. i L  35662. LS.4 

United States Geological Surl-efs (USGS) Earth Resources Observation Systems (EROSi 
Data Center (EDC) 

Sioux Falls. SD i71R8.  I'S.4 

. . . . . .  . . . .  
PSGnl lo inoai:or. ma?. a 3  qcan:;:y :rcn& :n :2r?d ccv::. :mc 2;:. r.2 .rn.: ;:-:I:::. :I:. ::I 

. . .  
se]-::e' zonts of \fali and T\-L;sr. L2 >rdy  :o c2-~..>,2: :?.: .~:::k .?:::::-s: YC::!:. :F>lI * -  . ! 

L-SGS-EDC hereby a g e ?  to the .;17!1o-.\in2 i e ~ i  2nd condit!;rx: 

JMenustik
SBA



being asked to implement specific GISD activities. This will inclilde work already identified in 

specific proposals 6om the XYC: OGC, and several other groups locakd in the four Target 

Rezions: LTpper Niger Basin, .kkican Great Lakes Region, h e  Kenya-Tanzania Coastal Zone, 

and the LimpopoEambeze River Basin Regon of southern .4k,c. 

IFDC will work in close collaboration with the ttichnical officers within USAlD 

providing oversight: Note: The Overall Coordinator is Robe? F. Ford, AEMD - A,gicultural 

Enterprise and Market Development Division within USAID s office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-IWG for Re::ional Applications sub-goup. 

Close coordination must also occur With co-Chairs ofthc GISD-ImrG for each sub-region. 

They are: Barbara Best (GIEhV) for the Kenya-Taxzania C:Z?f Activity; Paul Bartel and Jon 

Anderson (AFR-SD) for the Four ComersiZimpopo/Zamhrzj Basin region; Robert Ford for the 

Great LakesiGreat Horn of f i c a  P.egion; and Mike McGahuty IUSPJDIAFR-Si l) .  

USGS-EDC, in collaboration with O H W ,  INS.4T3, -IGRHYR.ZET, CONAGESE and 

PNGEM will monitor, map and quantify trends in land c.oi.i:r. land use, and land productivity 

from the mid-1960's to the presenr, focusin2 on two study arms: the OHVN Zone ofMali in the 

Upper Xger River Basin, aqd the Yafenga Plateau of nonhmxo Rurkina. A description of the 

activities to be undertaken by TJSGS-EDC, technical procedures to be followed, deliverables 

required, and estimated sciiedille are presented in AYLacl-m:::it 1, which is incovorated as an 

integral part of this Memorandum of LTnderstanding (>IOU. 



2.0 SPECIFIC COXDITIOSS 

2.1 Effectire Dates of 3IOU 

The effective dates o i t h s  MOL- are October !. 29Cli-Seprsir.Ser ?:I. 2':lTt'. 

2.2 Finance 
.. . . The work to be performed under this XIOC is bein: l inaxsd hy  I-S.L;;) K::: 2.. xnci  
. .  . 

channeled to E D C .  LFDC shall provide funfin: yo L-SGS-EDC i:. zzcarir,:: x::n :x 

terms and conditions described in this MOU. VSGS-EDC A211 br:.t:.-? x i ? ~ r r s s n ? r . r i  
. .  . 

as necessar). ro support fundins arrangernenx and the work 10 5s y5-s: -- , J ..> . + -  

.. . . , - -  - -  - - collaboratinz institutions. The estimated funds aval~a3.e 13 c > b b - z X  :?:3! 

. . - ., US S118,1SS (one hundred FOR-eizht thousand, four handred e:rn:\.-siz?.:~ - .  - cs :.?.::v:s: 

Item 

2.2.1 L-se of Funds 

Total 

J 
CS S I 

Stai inz 
Travel Costs 
Data Sen-ices 'Products 
Orher Costs 

~O.(IC: . . 
-?.:c;r: ~. 

- -1-1. ~ 1 : : 
I!.--- 

JMenustik
SBA



4 

2.2.2 Allowable Costs 

USGS-EDC shall be reimbursed for cos,.s incurred in caming out the 

purposes of th~is MOU, which are reasonable, allocahle, and allowable. 

Reasonable shall mean those costs that cin not exceed those w h c h  would 

be incurred by an ordinarily prudent person in the conduct of normal 

business. 

Allocable shall mean those costs that are necessary to the MOU. 

Allowable shall mean those costs which are reasonable and allocahle, and 

which confonn to any limitations set forth in this MOU. 

Prior to incunins a questionable or un iq~  e cost, USGS-EDC is encouraged 

to obtain FDC's written determination z to whether the cost will be 

allowable. 

2.2.3 Payments 

IFDC shall make payments to USGS-EDC suijcct to the receipt of funds &om 

USAID and based upon receipt of an official imroice from USGS-EDC. The 

invoice may be faxsd to the official IFDC Bcsiness Contact indicated in 2.6.1. 

The payments shall be made quarterly on a cost reimbursable basis based upon 

USGS-EDC'S s1ubrr!issinn of financial repofis. 3;rhich substantiate costs incurred 

in the perfi~rmancc of this MOU. 

2.2.1 Fiiianciai Reports 

USGS-EDC shall provi6e to IFDC a financial q o r t  accounting for all allowable 

costs incurred by USGS-EDC under the p r o p m  in accordance with the line item 

budget m o ~ u ~ ? s  ix!icaited in 2.2. Copies of iioccmentation to support all c,osts 

incurred in performance of work described in h i s  MOU shall be inade a\-ailable 

to IFDC upon request. 



2 . 5  Audit 
. . LSGS-EDC shall maintain books. records. do cum en!^. a: c:?er tv:j:r:- :r 

-- . . accordance \sirh CSGS-EDC's usial  accoun:ir.g p-n--.;-.-=c 2 -- :> > A  .A.s.-.... , 

. . .  substantiate charses to this .\lOL-. IFDC a d  L-S.+D reseF? :ns z,-lr :c sxlrri-.t 

to comply with ~ h e  applicable compliance rs+iremsr.ts 

1.2.6 Refunds 

(2, Funds nor disbursed to CSGS-EDC at <:s :iz:- ..t: \:IIl'Y r,.?lr:s -: :; 

. . 
t e ~ L n a i s d  :h2;1 fi to ZDC,  *..;-; - :.- - - -  .-.--...--'-a-A- 

-.I - . L  3,:. . A .  ._ ........ . . 
. .. .. . .  

s -  2 2 - .  b :  : : .  . . : 1 . 5  - A:.. 

funds advanced to but cot cx~snGr.3 ' 5 ~  I S C - S - E X  2: 5: ::::~c -f 
- . .  - expirarion or tclrxinaiion of :he IIOC jh.:: 5s :?:in::: :> ;:>IT :KC-: 

for s ~ l c i  F I I . ~ ~ ~  enCCmhSTz[I (t.; v--' .<... . 'A:.. 2:- ? 
. . hl :>-EX ?.  . . ...-.. 

rramacrion appilcabie ro :his 5iOi-. 
. - . " -  

(b) it at any tirime dufng i?,e life o f ; ? . ~  \ iO i .  J: 23 2 T.:sL.: :: : : x l  2;:::. i: :r  
. . . . -  d e t s ~ . i n f d  [hzt fig9C_; prol-ld-d ; ; ~ c : ~ ;  ; ~ i s  \IOL- A:-. r .??..- ... a; .... -----.-,- - ' .. -- . 

. .  . \ .  ,.rq('- <!?" 

?uri)oses m t  in acca;dmct 11.:::: :re :t-z ,>?:?.!I .'.IOT~'. - '^:1.: .~. . 

v - G - ~  ,c.rit b-ii. v 3  ... 1 7 X .  

JMenustik
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2.3 Language 

The MOU has been e scu ted  in English, which shai; he the binding and con troll in^ 

lansuage for interpretation of the terms and condirions of t'.is MOU. 

2.4 Sub-agreements 

It is understood that USGS-EDC may canyout the work described under this MOU in 

collaboration with others. It is further understood that funds provided to LTSGS-EDC 

may be used to support work canied out by co!labo;atin~ institutions. USGS-EDC shall 

e n s u e  that the specific conditions of this MOU (i.e., 'Section 2.0, Specific Conditions) 

shall apply to all such sub-a, cmements 

2.5 Revision of MOU Budget 

(a) The approved MOU budget is the financial expression of USGS-EDC's 

p r o p m .  

(b) USGS-EDC shall immediately request approval &om IFDC when there is 

reason to believe that within the next 30 calendar days a revision of the 

approved MOU budget u~ill  be necessaw for m y  of the following reasons: 

To change zh: scope or rhe object~ve? of  the program and/or revise the 

fundins allocated among objectives hy :no:-e than ten percent of the total 

budget amount unless the schedule states otherwise. 
. . .. . . Additioczi h i d i n s  is needed. 

USGS-EDC expects the amount of authorired funds to exceed its needs by 

more than S5,000 or five percent of the MOU budget, whichever is 

zrezter. - 
(c) Except as required by other prowslons of till. MOU specifically stated to be 

an exception from this provision, IFDC shall not be  obligated to remburse 

ESGS-EDC for costs incurred in exccss of the total zmount ohligated under 

the MOU. U S E - E D C  shall not be obli:at.-d lo continue perfom~ance under 

the MC)U (inchding ac~ions under ihe "Ternimtion Procedures" provision) or 



2.6 Other Terms and Conditions 

The follow in^ t s m s  and conditions. \TI-.ich are a?:!ichls to 5 e  \:n'L- 3). 232 ?:?.~'s?T 

U S . m  and IFDC. shall he i n t e ~ a l  pa3 of this A;-xxnt 

2.6.1 Official Contacts 
- .. 

The contacts under this YlOU fo r  all cfi7clzl c x t x : s  zrs 2s :?..r-r. 

IFDC Technical 
Dr. Law~ence L. Hammond 
Director, Research and Devslopmsnt Di\.ision 
IFDC 
PO Box 7010 
l:luscle Shoals, AL 35661. LS.\ 
Telephone: 756 3S!-660n. e x - x i o n  2-3 
F.kX: 156:351-1105 
lharmond.Ziidc.orc 
~ ~ x ~ i - . i f d c . o r z  



USGS-EDC T e c h n i c ~ ~ u s i n e s s  
Mr. Larry L. Tieszen 
Deputy Manager 
International Programs 
EROS Data Center, LSGS 
Sioux Falls, SD 571518, US.4 
Telephone: 6051594-5056 
Fax: 6051594.6529 
tieszen@edcmai!.cr.us~s. eov 

2.6.2 Puhlications and Media Releases 

If it is IJSGS-EDC's intention to identi@ i;SALi's contribntion to any 

publication, video or other informatiom'media ? d u c t  resulting fiom this MOU, 

USGS-EDC shall state that the views expl-essed by the author(s) do not 

necessarily reflect rhose of USAID. A c h o w l c d p e n t s  should identify the 

sponsorins C S A E  Office and Bureau or hlission as well as USAID substantially 

as follows: 

"This ipublication, \.idea or other infomationl~uedia project (specific)] was made 

possible throush support provided by the Center for Economic Growth and 

.4~iculrural Development, Office of A g i c u l ~ ~ ~ r e  and Food Security, under the 

terms of :he h.IOU. The opinions expressed h:,rzin are those of the author(s) and 

do not necessady r-fleci the views ofLK.49."  

me team USGS-EDC shall provide the relevant straiegic objective or results packs= 

with one copy of 311 published works developtd under this MOU and n<th lists of 

orher written work produced under the MOIT 

Except as othenvis:: provided in the terns and conditions of the MOU, the author 

or USGS-EDC is free to copqnsht any i iwks,  pubiications, or other copy- 

fishtab!. rnatt:fds devtloped in the course of' or under this MOU, but U S m  

reserves a T~~T.~T~..-.?P:. - .  3mexclusive 2nd ilnt.-nc.hle right to reproduce, pbl j sh ,  



2.6.3 Reports and Data 
. . .  LSGS-EDC shall smd to rhe LFDC Trchqical Contact a: 155 astress :x:::.;.(! in 

this E\IOC. month!! and quarterly p rocess  - rspozs in a k- azt E..:~:Iz:s 

satisfacton to F D C .  The monthly r e o m  will p x - i d s  a 55cirs?,-r: ?r. rk.2 ~ 3 x 3  

of activities beinz undrrtakcn to implexent !his . >;s~K: . cl-r-.~ - :ts x-viou: 

30 days. 

. - '1 . ,-;. *-  - ,-a Sne  mon+Jy a rd  qum,-.:-r!:. r:Fofis n:ay 5'. su!x:-.ix.3 in L.....k.... .L ....-. -..L -- 
- . . . . 

to bc ds[iversd Iri)c ~ ~ i t b , : ~ ,  - c2!enc:Li :--\.< L-.j ;,;; i -7'.-- -._. ,~i_ :-.- ~.i.:_ ;-..- - - - : - - - - . , ~ A  . - . -.... - .  . . . 

. . of ~ h r  end of A s  ic?or t in~ ? m o d .  -4 i k a i  x p x  z&h:si::z :>.e SLY-.? ::?.?:.?.::.Y 

5L. i.., L . - L  :c, ;;iDC k,; L~SCS-fX .*:-:-:-I incixdsd in rhr q u a x r l y  r r p g  is :J 5- -,-"--;-'-' ...... 
. . ,-.. -. . .  . 

'7 45 calendzr days cf ::.s czc:r.z dzts c,f :his \ ! c I ~  . i ze  :c>:x s.:-:-.:::c: .. 

. . .. . L-SGS-EDC 1s 5 D C  :nd cx;?nr::r: z:c:czr.z :x:::.:: :: ?-rf--::r; :'.-- 

""-.."- >L. , iLbS +" ' I  .-a *La ---...%-.. nr 
,--1 L L , L A -  ~ - \  L , l  L-SAn. 

JMenustik
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USGS-ED(: is also required to submit copies ?i reportsipublications, produced 

within each activity as requested by the ITS.411) Coynizant Technical Officer 

(e.g., workshop proceedings, PowerPoint presentations, etc.). 

2.6.4 Termination 

This agreement may be terminated, in whole or in part, by either party at any time 

upon 30 days writzen notice of temination. @on receipt of and in accordance 

with a termhation notice from the IFDC, t5e !!GS-E.DC shall take immediate 

action to cease all expenditures financed hy rhis MOU and to cancel all 

unliquidated oblisations if possible. Further, upon receipt of notice of temination, 

the USGS-EDC shall not enter into any further obligations under this MOU. 

Except as provided below, no further reimbursement shall be made after the 

effective date of termination. The USGS-ED(?shall within 30 days of the 

effective date of ternhation repay to LFDC all mexpended funds that are not 

otherwise obligated by a legally binding transaction applicable to this MOU. 

Should the funds paid by IFDC to the LEGS-EDC prior to the effective date of 

termination be insufficient to cover the VSGS-EDC's obligations in a lezally 

binding transac:ior,, th? USGS-EDC may subml: 10 TFDC wirhin 90 days after the 

effective date of termination a written claim for such amount. The IFDC shall 

determine the a ~ ~ o u n t j s )  to be paid by IFDC to the USGS-EDC under such claim 

in accordance wjih ihe "Al:owable Costs" pi~-~-i:i;n ofthis MOU. 

2.6.5 Dispute Settlement 

Because of the nar7ure of this ageemmt ard !-gal status of the respective 

organizations en_c:tged 7~nder this MOLT, rscon5liation of disputes which cannot 

be handled amicably will be settled throcgk discussionslnegotiations by and 

herween the sigmiories to the MOU. 



2.6.8 Sot ices 
.- . . 

notice $\.en by sihsr pacy ui;dcr :his \:CiIL j:?a:1 5s s;:::::::.: ::..v :; ::] 

, . - -  . . . . - .  
x r i t i ~ ?  and c5e!1vcxi i; ?e:soz T fzxd :.: ~b.5  cx::::: :23:x: x:~::.: ::::.:::::: 

in 7.5.1 
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2.6.9 Special Provisions 

USGS-EDC shall comply with US.AID envonnental  regulations (22 CFR 

Section 216 "Regulation 16") with respect to the activities to be undertaken under 

this MOU. 

2.6.10 Procurement Policies and Procedures 

Because USAID is the sole contributor, UCiiID procurement policies and 

procedures are appl~cable (22 CFR Section 226 and .2DS 306.5.7a) 

2.6.11 Ineligible Countries 

Activities under this agreement may only be camed out in countries that are 

eligible to receive assistance under the Foreign .4ssistance Act. USGS-EDC shall 

provide IFDC in advance a list of those countries where activities are planned 

under this MOU. 

2.6.12 Entire MOU 

Unless otherwise specified, this MOU embodies the entire understanding between 

IFDC and USGS-EDC for the services to be ~rovided and any prior to 

conteinporaneous representations, either oral or wittcn, are hereby s-xperseded. 

No amendments or changes to this MOU, including, without Limitation, changes 

in the statement ofwork. total estimated cost, w.d period ofperfc-axe, shall be 

ecf e ~ ~ i ~ e  -+:-. .mless made in writing and s i g e d  by authorized ~epresentatives of the 

parties. 
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Case Studies in the Upper Niger River Basin: Sustainabie Livelihoods that Balance 
Natural Resource Conservation and Agricultural Production in the OHVN Zone and the 
Yatenga Plateau 

1. Introduction 
The intcrnatiod dcvclopmcnt community md Wcst African host agcncics havc cooperated to secure 
mtainnblc dcvclopmcnt in the midst of i n w i n g  populationprcssu::~ md iimitcd naroral rcsourccs. Such 
cEom havc included working a i th  c n ~ c ~  f-m investing in rystcms that gmcratc marc s e c w  and 
prosperous livelihoods md dccrcac natural r r rowe  dcgmdation raks Rcccnt socioecmomic and biophysical 
data indicm that farming commmitics in thc OHVN zonc fO5cc dc ia Haute Vallk du Niger) of southcm 

the fume, m d t ~ ~  youth uc m i n i n g  in th& v i ~ a ~ c r b  pmuc iocril economic oppormnitics. On thc 
Yntenga Plateau, thousands oibcctarcs of dcgmdcd and uoprodumvr. land havc bccn rcclaimcd using a variety 
of soil and crop managcmcnt tcchniqucs (Savadogo ct nl., 1997; Shsikb ct al., 1988; Rcij, 2001). Thcsc 
successes shin= in contrapt to thc SLhcl Rceion's a c n d  ~mblems 0:' land dcgradatioq loss of vc~ctation covcr - - . 
and diversity, soil emsion, and increasing human pressure on limitcd n a n d  rcsourccs (Sanou, 1995). 

Thc USGS EROS Data Ccntcr, in collaboration mth Mali's 0HW (OZcc de la Haute Valltc du Niger), with 
supwrt from the USAID/AFR/SD, L cumntlv undcrtakine, a rnodcst effort to monitor and quantify trends in 

Thc intcgratcd biophysical and sociwonomic approach dcszi5G a dcvelopmcnt story that has resulted 
in improvcd economic and cnvuonmt~~tal conditions. 

A ~ara l lc l  ficld-based study is bcion initiated innorthcrn B u h a  by CONAGESE undcs the Minism of 
~dviranmcni, and the PNGM ( P r o a n m ~  National dc Gcstion dci'hformation sur lc Milieu). Their objective 
is to document h d  ichabilitation &om to incrcatc land oroductivitr~ in farminp, communitim on the Yatcnga ~ ~ -~ ~ ~~ ~~ ~ - - 
Plateau of n d c m  Budrina (Yatcnga, Bun, Sanmebgq and Zondc m Provinces). In 05s isca, &c:e is 
anccdotd cvidcncc hat f i o ~ ~  ofhctarcs +@at wmc scvcrcly dcp.d:d have Scm rcbabfiitatcd 73kp z va+y 
oiNRM inmcntiom, and thousan& of f m a a  have workcd on soil managmcnt tcchniqucs that havc 
impnvcd thc f&ty and crop production in their ficlds. Hawcvcr, thc 10%-term biophysical hmds havc not 
been objectively siudicd or qrurntificd, nor havc tbc cnablhg canditiors hat havc led to these improvcmcnts. 

In both the OH% zone of Mzli and in northcrn Bur!&a anecdotal cvidcncc a d  pre l imirq  rtpah show 

. . 
Shaikh, 1995; yappan ct al., 2000; Gonzalcz, 1997), and a major draugh! buffcted the region in the 1970's and 
1980's (liicholson, Tuckcr md Ba, 1998). It is important to p n t . f j .  fit Ocnds for scvml rrasons. Fmm a 
swtcgic view point, it is important to show the d:vclopmcnt communiq that invcshncnts in natural resourcc 
rnanagcmcnt ttcchniqucs, education, and other pmgrammatic actions hsvc prDduccd tangiblc rcsults. From an 
economic ncw p i n t  it will be valuable to &a. the results of sustairabic l a d  prod~ctivity, cspccially on lands 
reclaimed from msrgid  or d c p d c d  soils. Fir.thcrmorc, Improved yicj& and producrion bssm thc pr-ss-~c to 
clear new land icr cultivz!ion, thus hclaing to prcscrve what xmix d t ! ~  natural cnviranmmt 

. .. 
trends in land wvcr, Ian3 usc, 2nd lzndproducnvity from ' b c  mid-:%J's to the ?icsm: focusing on t-;o smiy 

Open GiS Consortium, inc. - 4 3 .  .. - 
8 8 sspt., 233: 
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The USGSiEROS Data Center will work nith p m e r  i.istixho:tions (q~lciaily O X X .  Ss.4i-:, 
COX4GESE, aad PNGIM; other potential par inn  are F E W  STT, S.A?XE\VCRSP. CUSS, 
AGRHkUET, IC.4S.Q ICRIS.4T.lER Frnch  md Dutch rcs-mhers). SoTh i: k k  Eeid z?d 
throngh worksho~s, to producc five speciEc rcsults. 

Result 1: Expand upon the preliminary geographic analysls of 8 OHVN 
comrnunltles to include at least 12 communities within OHVN and at least 5 
cornrnunltles Just outside the OHVN area of intervention, and prepare time-s%ries 
analyses on each lncludlng trends in land us9 and land cover, assessment of 
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vegetation cover conditions. A similar number of communities (and their 
surrounding land, or terroirs) will be studied on the Yatenga Plateau. Land use 
and land cover trends will be mapped and quantified for at least 3 points in time 
(nomlnally 1965, 1988, and 2000; some historical aerial photography exists over 
both areas from 1942); vegetation cover will be qualitatively assessed using 
medium and hlgh resolution Imagery, including low altitude aerial photography. 
Land use I land cover and vegetation condition trends for each community will be 
derlved independently. Statistical analyses will be performed to determine 
whether the trends within the OHVN and Yatenga comrnunlties are slgnlficantiy 
different from those immediately outside of the zones of historical intervention. 
Limited field surveys will be conducted to assess natural resource and 
agricultural conditions and practices in the focus areas, and to conduct seml- 
structured Interviews with farmers. In addition, low-cost aerial surveys will be 
carried out uslng a light airplane to acquire low altitude, detailed photographs of 
most or all village territories (terroirs) In the focus al-eas. Each photograph will 
be geo-referenced using GPS technology. Additional geographic data layers may 
be Incorporated as needed, Including datasets prepared by NASA. These will be 
explored during the course of the year. 

Deliverables for Result f :  
a) Produce maps of land use I land cover for key agricultural communities within 
the focus areas of the OHVN and Yatenga, for the 3 periods in time. 

b) Prepare graphs and statistics characterizing the trends in land use I land 
cover. 

c) Conduct a qualitative assessment of changes in vegetation cover over time. 

d) Provide ground and aerial photographs acquired in 2001-2002 to key partners, 
and csed in reports and presentations to support ccnclusions. 

e) Prepare a report on statistical analyses of test of significant difference on 
communifies within and outside of intervention zones. 

Result 2: Prepaia Lanbsa: (ysar 2000) and Corona (year 1965) digital Image 
mosaics of a portion of the Upper Niger River Basin including the OHVN Zone, 
and the Yatenga Plateau zones (geographically speaking, the latter is not part of 
the NIger River Basin, but inmsdiately adjacent $3 it). The mcsdcs will serve to 
show the geogrzphlc context of the focus areas as well as a large portion of the 
Upper Niger River Basin, and to illustrate the spatial detail of the imagery. The 
mosalc will also showcase the historical value of the Corona imagery for long- 
term studies of thls kind. The Corona satellite photographic archive is available 
over virtually all of Africa, yet its existence and use is hardly known by African 

Open GIs Consonium, lnc. - 3 5 -  I I Sept, 2301 
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envlronnental sclentIsts and the 1n:arnational development c o m m u n i ~ .  The 
dlgltal mosaics will also serve to show changes In the land cover and land use 
over the 35 year period of the study, with numerous focus windows showing 
spedfic examples of change. n m e  permitting, a computer~lmulated fllght over 
the study areas will be generate, using the dlgltal Image mosalcs, creatlng 3 4  
vlews o f  the landscapes. 

b) Deliver a Corona digital d c  of r portion of the Uppcr N i p  R i v n  Bsrm ?cprcscnmg h k q x  x n l d x u  c 
thi mid-1960'1, with cop ia  provided m kcy pntncrr in digiul urd h d z o p y  h f o m r a u .  

Rcrull3: A n a l p  land wvaprcductirity uing thc r vegcMon b d a  O\'I) b : - s e r i c s  i ~ ~ ~ g y .  3: 52 fr 
thit lnnlyrir will be dmivcd h m  historid archives of 8-kn. and I -b rcralu&m Me-rzs izqe). d--,v J b, 
the NOM-AVHRR ratditc r)stcm Thc 8-km h - r c t i c s  r c c  ~ - 9 y  rpm the +ad 1962-?h33; m i 1- 
y c u  time-scrim of I-kilwcm molution image dam is currently hcld at &t L + o d  AGRH33fET C=:= 3 s  
h a g a y  cannot k used in ih procnt form without rcpxrurmg. A s q x m  p q w d  bas b m  w+>:i far 
qrocessing t h n c  dam in. timely fashion. Ifrcpmcuscd by ur ly  2WZ. EROS Dam Ccntr w i s r h  -3: .a: r: a 
Raminc land p d u c t i \ +  m& in bath spatidly and c m p o d y  airhin and ~ d j x u n t  to lhc two fa?> r3. If t5r 
rcmwcuinn is not mutpletd in t ime. EROS wipdm w3l  makc ux of 1 3.- I - k n  33\7 c&+c t k  .m?? 

~~ 
- .- . -. 

sup-g h a g c r y  m d  p m d  dam m c x p b  tbth- nnm of d ~ c  &in mi&. As ~ h v +  fk-zing xm13:zs 
within md outside of tb.c core OFi\.?I and Yamga Plxt=ac r z  aiu bc r21isval'y to-. u 4r:==z 
a ign ikmt  dl4cmcs. 

Rerldt 4: Condua m d  participiprtt in workshops with X s t  hfnm pazc=r x mdc lo m a ?  u k & e  ti= 
ram=: &a me&odola$cr, rh.rr in l % e d > ~ ~  rcd vo:! on muin. Tw3 w0?&0;s a= c.r=:-at ~ 1 5  

the OHVS and mTS.AX in Mali. m1 at lcrst onc wa?k&rp is a n j r + t d  a;& &I: P;C-C.I c 5 r  +=c iz 
Br& Workshops uiU be conducted mtrrrly in FxnA. Thlhcrc workskp  -5 &s rr:: 3 k ?=dj 

prcsamdons of rcsul* at tbc World Smmmit h.ic3mtions %I1 Se p q r e d  E t . 3 ~  ?-:h CIS E z g k h ~  
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b) Participsk in a worlrrbop in B u k  with the PNGN and CONAGESE tcmx to intcgratc field rcrcarch results 
with analyses of remok!y sensed data furnished by thc EROS Dam Ccntcr. 

c) Prcparc pnscntation materials in ciccmnic format for the World Summi! on Sustainable Dcvclopmcnt 

Result 5: Initiatc ARCInlcrnct Map Scrvcr Gpbil i ty at AGRHYMET to allow coopcrnton and othcr scicntisU 
acccxs to the data and a captbility to pcrform m - h e  qucrics, -1ysn, and r i m  detailed maps. We will expand 
thcir a h i r e  of imagery md faciiitatc thc dcvciopmmt of n Clcaringhausc m d  dism%ution capability in Africa. 

Dclivcrablcs for Rcmlt 5: 
6) Formulak specific p l m  with AGRHYMET to an on-line qucry, analysis, md browse 6ystem to provide 
mdc acceas to gcopphic data and hagmy, using ARC-Intact Map S m c r  ~ ~ o l o g y .  

b) Dcliver to AGRHYMET of the aatcllitc imagery and digitd massics a c q w d  and prepared mdcr this activity 

c) Bcgh working with AGRFfMET to iillplment a on-line query, -1y;ij u d  b i o ~ z c  system This cffort d l  
also be sqportcd by thc USAIDRJcst AfiicsRsgional Program through art cxisOng apemcnt  withthc USGS. 

5. Reports and Web Slte 

I l e  USGS EROS Data enter will proviie USAIDIAFR with quarterly rqiom detailing pmpcss for each of thc 
rcsulk. A h a l  report on m d U  will be prep& with input fmm all parrers. Results will dno be includcd in an 
ciccttonic presentation F d  language translation will bc p r i d e d  for all reports and prcdcntation materiais. In 
addition, a web site will be a t c d  on this activity to rcport onpmgmr, to announce workabopq to stage results, 
and to provide a forum for cxchangc nf idcar. It will be linked to wch sitcs af  Ley psrtncra. 
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WSSD Working b u p ,  2001, *G+ogmphic Infomution for Susminablc Dcvciqnmr - U'orld S d  on 
SurPinrblc D~c lopmmt  G m p p h i c  Inforrmtiun Wo:hag Gmup -14 P ' s  of .%dmm, h 4  Rcps: 
U'uhington, D.C. 

6. Budget Summlrg (see athchmcnt lor detded budret) 

TOTAL A C m l T Y  COSTS 

T o d  

GRIL\Tl TOTAL 5 148,468 

**These travel expenses will be requested from DOS (Department of State) and L E P  to 
cover and or via the contractor. 

NOTE: The budget for the AGH3YMETI  USGS-EDC ac t i v i t i s  will be revised 

downward as understood f n m  recent discussions and mnfirmed in this enail of. Th.: 
9/6/01 5:43 PM from Larry Tieszen. EROS Data Center. Sioux Fal!s [see nassaga 
beiow). 

' wait  13 x i f i m  s m  'epsnt a ~ s x s s ~ o - s  re ;a -o~g  0-1 p.-~z:;a!o- 81 

'be N~ger Basn pro:& proposea f o r  me vVSSD 

The EDC has two separately described Su: totally intendated mrnponer.:s. 
I. The NDVl (I km) preparation project submnted ir I!! final f o m  by Pa! 
Gotzalez, wlll be awrnplishep upon receipt of authoriza:im 13 exsent 
S100k as desrlbed In t?e  pnposel. 733 !s p s i b l r  bscsdse t-svel 
required will be picked up by FEWSNET a3 needeC. I! sans OC5: sol.-= i2. 
travel can be secured, this wlil be helphi. 
2. The Land Cover PerfomannMRM ampwen t  scSmi%d by Gray Tap:a7, a! 
around $:70k, can be awmmodated a! a redudion to E:50'k w, h e  
zs3umptions: 1 .)!hat mve!  to t i e  Sahel f;.Jm h e  US. can be a=3mmma:sC 
from other sources. 2.) t'svel to South A k c a  will be xov i jed by 2 5 %  

sowces es well, and 3.) su?p3rt for the full ?artici?e!in of ogr 
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wuntarparb (par dkm ax! icrl Waf) cm be .~i .md. 

mank you. 

O p n  QIS bffiortlum, Inc 



I I Project Sunlrnary Page 
[ h l 0 ~  United States Geological S u n  e\ 's  ( L  SGS) Earth Resources 

Lead Implementation 
Organization 

1 Contact Person 

I 
Statement of R'ork 

Observation Systems (EROS) Data Center (EDC) 

Mr. Larry L. Tieszen 
Deputy Manager 
International P r o ~ a m s  
EROS Data Center, USGS 
Sioux Falls, SD 57198. US.% 
Telephone: 605 594-5056 
Fax: 605!594-6529 
tieszeniii edcmail.cr.usrs.rov 
hnp: edcintl.cr.usns.rov ip 

Target Region 1 : Cpper Siger Basin: 
AGRHYMET TE\VS YSGS-EDC 

Processing of the AGRHYlIET .A\.HRR and associated 
SDVI  data archive to improve natural resource management 
and food securih in the Sahel. 
LSGS-EDC, in collaboration with .i\GR).HJIET and FElVS. will 
develop a consistent and standardized 1990-2CIC!l aL\an;sd vsry 
high-resolution radiometer (.A\.HRRI data archive and issociated 
1 !an normalized difference vegetation index I\.D\'I I d m  
archive to improve natural resource m a n a ~ e n e n t  and food 
security in the Sahel. hD\'I. a satellite-based indicxor oigreen 
vegetation, is the primary remote sensing tool ior :racking 

? - environmental change and pro\-idin: ear!!. \ \x r izs  c: :-n:::::. A 
description of the activities to he undenaken hy  I-SGS-EDC. 
technical procedures to he follo\ved. deli\-erahies rsqcir-d. and 
estimated schedule are presented in .Atta:h::isr.t I .  .\::aih:?.: : 
is incorporated as an inregal pan  ofthis \ I smoranhm p i  

Lnderstandin? l\IOC). 

Budget Amount 
.kmendment(s) 

I -- 
i Collaboratins Institutions . lGRH\3IET. FEIVS -- 
I IFDC Contract Tumber 01 02 

-4 

Simed contract with LSGS for S9S.200 on 5 S o \  2I:ti:lI 
i .lmendment 1 dated \larch 1 .  2002. 3ddrssssii :o 1 . 3 7  T i c ~ 7 s n  

modified A~tic le  2.2 Finance by jh!fting !ins i t c r s .  So  or.:^! 
funds committed. 

Amendment 2 dated September 11. 2il':12. and ?re?ar:d 5y 
Thomas P. Clines modi t id  h-ticles 2.1 .Eficcri\- D2:tc c f t k  
MOU and 1 . 2  Finance. S o  addirional funds co;nmi:t~2. - 

Extension Endins Date Xiarch 3 I .  20C3 -- -. 



IFDrnlrn.5 02 

INERNAil0l ;AL FERTILIZER DEYELO?MEh'i K N i E R  * MUSC!E S H G X S  R M A M X  2 5 5 2  USA DC ? O. BCX 2MO *2i&38:.SiOO 
EMAIL-gece:alSlFJC.o.g 

3lemorandum of Understanding -. ;:LA --, NO. z~E-%I.~:M 

Between 

International Fertilizer De~elopment Center 
PO Box 70-10 

Muscle Shoals. AL 35662. US.?\ 

And 
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1~~c~Oi600 02 
lNTERNATlONAL FERTILIZER DEVELOPMElIT CENTER * MUSCLE SHOALS, ALABAMA 35462 USA DC LO, BOX 2040 s256.381-6600 

EMAlL~general@lFDC.org 
TELEFAX NO. 256-381-7408 

Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2010 

Muscle Shoals, .L 35662, US.1 

And 

United States Geological Survej's (USGS) Earth Resources Observation Systems (EROS) 
Data Center (EDC) 

Sioux Falls, SD 57198, VS \ 

The International Fertilize: Development Center ~(her-,inafter referred to as IFDC) is a 

public international organization (PIO) dedicated to increasiny sustainable agiculhral 

production through the improved use of lield enhancins tcdmologies. The Regional 

A~oc l ima to lo~ ica l ,  HydroIo$ical and rvIeteoroIogica1 I ~ s t i t i i t ~  (.4Gk!YlET), Famine Early 

Warning System (FEWS), and USGS-EDC have submitted a proposal to USAID io support 

development of  the AGmME?' -4dvanced Very Hirh Resolution Radiometer (.%\"ILL) m d  

Associated Normalized Difference Ve~etation Index (r\Q\rl j data archive to improve natural 

ressurce :::a:?2g~~e~;.t and fd s.e&",i ir. the Cahe!. In &i-r to can-yoiut the work descn'ned 

herein, IFDC and USGS-EDC hcrtby agree to the fo l lou in~  tt:mi.: and conditions: 

1.0 EYTRODUCTION .LYD ST4TEkEST OF xA.ORK 

The United States .4gency for International Develop~ient (USAD) has entered into an 

Ageement with IFDC for IFDC to undertake a project enii.lsd "Quick Start for Xgiculture in 

A h c a "  to support the Geoppi- ic  Information for Sus!aiii;ihle Devdopment (GISD) project 

up to the \vo;ld Sumfir o-, Sus:$,nab?,!e Deye!opK7sy (?X,'SSD). 



Close coorc?inaiion must also occur x i t i  co-Chairs of :is GISD-I\VG i:r s;:i i.2-r:z:on - 
, . They are: Barbara Best (G'ELT-) for the Kenya-Taxaaia CZ\i .\c;iv:r\-: ?z2! 3 r s i  r.: .I::. 

- . -  . 
.hderson !?SR-SD) for the Four Corners Limpapo Zax!xzi 32;in rssicr.: 3?.xr: r 2:: :i: rrs 

Great LakesGreat H o n  of .Xf?,ca Region; and Xiike \lcGz!usy 1l.%.-L3 .>FR-52 I 
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2.0 SPECIFIC CONDITIONS 

2.1 Effective Dates of MOU 

The effective dates of this h5OU are October 1, 2001-September 30,2002 

2.2 Finance 

The work to be performed under this MOU is being financed by USAID with all funds 

channeled to IFDC. IFDC shall pro\>ide funding to USGS-EDC in accordance with the 

terms and conditions desc&ed in this MOU. LSGS-EDC shall develop subageements 

as necessary to support fmding arrangements and tbe work to be performed by its 

collaborating institutiocs, specifically FEWS and A G K M I I E T .  The estimated funds 

available to USGS-EDC total US $98,200 (ninety-ejghi thousand, two hundred) as 

follows: 

Item 1 

- 
Staffing 
Data ~ervices,'~roducts 19.244 
Other Costs 

2.2.1 Use of Funds 

IFDC has f i d u c i q  u\.espo~sibility of funds icrcl;.ed f ron   US.^. Under the 

&.-- i a i i l~  "I -c t+:- x < r , r ~  Iul._,i, d l  k n d s  pro:ridcd !o CSGS-EDC sh21 be utilized solely for 

the purposes indicated in the budget under 2.2.  Said funds shall cover all 

expenditures necessary for the services to 3e performed by andlor arranged by 

USGS-EX.  F D ( 3  shall not be responsible f x  :icy addiiional costs (i.e., above 

US $98,200) incurred in ;he perfonnance of the a-o:k described under this h.fOU. 



Payments 
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2.2.5 Audit 

USGS-EDC: shall maintain books, records, dozurnents, and other evidence in 

accordance with USGS-EDC's usual accounting procedures to sufficiently 

substantiate charges to this MOU. IFDC and US A D  reserve the nsht to examine 

and USGS-EDC agrees to make available all financial records and documents of 

USGS-EDC as related to this MOU. .4ny coi.ts that are determined by either 

LFDC or C S X D  to be inconsistent with the terms and conditions of this MOU 

shall immediate1;i he refunded to IFDC. USGS-EDC is subject to the audit 

guidelines and provisions of 22 CFR Section :!26.26. In accordance with the 

provisions of Ohm Circular A-133, USGS-EDC is obligated to comply with the 

requirements of OMR Circular A-1 33. USGS-EDC is required to have an audit in 

full compliance with the sidelines of OMB -4-1 33 and agees  that a copy of the 

audit report will be submitted to IFDC's supervisor, Accounting Services, by 

USGS-EDC within t;?irty (30) days of completion of the audit. By the s i ~ . i n g  of 

this MOU, USGS-EDC states that they were infonned of, understand, and agree 

to comply with the applicable compliance reqmrancnts 

2.7.6 Refunds 

(a) Funds not disbursed to USGS-EDC at the tlme the h?OU expires or 1s 

terminated shall revert to IFDC, excepl for such fonds enciimbeied by 

USGS-EDC by a !csai!y binding transacrim applicable to rbis MOG. Any 

funds advanced to but not expended h?; LJSGS-EDC at the time of 

expiration or termination of the MOTE ::hall be refunded to IFDC except 

for such funds encumbered by USGS-EDC by a legally binding 

trmsaction applicable to this MOU. 

(b) If, at any time during the life of the 1?01.'. or as a result of final audit, it is 

determined t h t  fimds provided under tliis \10U have been expended for 

prposes not in accordance - ~ i i h  the :i:n;:; <:f 5 s  MOU, USGS-EDC shall 

--'.-A -,.""l.r"..-t 
C i l  '1 l i J U I I  :o F D C .  



2.3 Language 
. . 

3lOU has been eseccted in E n ~ l i s h ,  \vhict shal! bc 3 s  hi%ins r . 2  :?nrra..:=; 
. . 

1w.guzge for ixerprrration n i the  texs and coniir ims oi:t:s \IO',-. 

2.4 Subagreements 

It is understood that CSGS-EDC c a y  c a ~ > . o u t  rhe work described m t s r  1% S!t?L- :n 

col!abora:io3 with o~hers .  Ir is f m j e :  understoos ;hat f ~ n d s  pr?\-ide3 :J L-Sc'S-EX 
. -- ma): be  used to support xvork carried our h y  cc!labora;in,o i~s i i :u ; i c~s .  c G S - E X  i!:l:l 

- - . .  
e n s x e  inat rhe speci5c cclndirions of inis 31OL l ie . .  Ssc:ion 2 r:. S?s?::c c ?n.xr!~r.s) 

shail a p l y  to 2!1 such s u h q r e m e n r s  

2.5 Re\-ision of 3lOL: Budget 

(a) The appro\-ed MOLY b u d ~ e t  is 111s ;'r.mcizI es?rsrricn a:^ I - S G S - E X ' ;  

?ro-zan. 

@) L'SGS-EDC shall i.n;rizdia~-!y rrqussr zpprz;A t : ~  EDC .::tz 1::-rc :; 
. . - .  

reason to hslicvs rhat \ C h i n  the next 3'! ;;I~:dx d2y5 2 r:~i:7: :?i ::I: 

a??rol-ed 31OU hud,oet will be  n t c e s s a r  far z .y  o C 5 e  :;?::~..vLx rszi:rs 
- . . To char.:? rhr s c ~ p 2  or 152 objsc:i~ss i?i t x  . ? r a z z ;  - z t  :T :s::i? 1-5 

f u n h g  aI:aca:cd a x x ~ ~  05;ec:i\?5 h.: zx:? : k z  ::z ??::::: -f :?.? :-:zi 

j.'i'~tt LT,7:;,1 -In!Sj~ 15: sC::t*;:;. 5:z:Cs :̂:rrx.:jS, - 
. . . .A.<+:icr.21 f,!nsi7z is :-:at.=, - 

. . . L-SGS-EDC -.:peers ;hs ancx- i  pf22ihofizcd 5 jn i s  :> -'---a: - . . L L - L  --i 1.. .-.. 
? .  . .  . mo:s rhm SS.flgn or i'...:.;. ptrr:r.: 9: :nr \!(37,- :-dcs:. ... ::c.-:.:..-: :s - 

mrhrsr. - 
- .-  . . (<I Exr??; 2s ;>+;;<< >:; c,tk,z: >::::;s:,:.:.j c,:;:.:: :\:Q'-- ::e::;:>;:.: 5::::: :: :$ 

-- a .", . . 
cl, L x L ~ p t i o n  %em this prel.is;ex E X  k::! 2~3:  55 c'?::g?::j :? :~::-.'?:::5: 

- . . . 
, .  . , L j G j - E a C  c o ~ : ~  i 2 c \ i ~ E d  ;? ex:::; p: I:-.: :I::: x:::.:::: ::.::::?? 2 x 2 ~  - 

. .. 
5 s  S!OLT. L-SGS-EDC s:7?!! net irc ,n>::nr.:-".ro - ::,-.:::..:5 ?:rf--z;s :::-;.r 

rh9 \.lo:-. (in:;s+,c 2e;e25 .Ls "T>-:-?-:"- 3 ---.- 1 ..-> - "  ,- 
.A,- - .,-.-. ... . ........ -..:.. . . .  i.ui... > . .. . . \ .  .. . 
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otherwise to Incur costs in excess of rhe amoiint obligated under the hfOU, 

unless and until IFDC has notlfied ITSGS-EIX m writing that such obhgated 

amount has been increased and has specified !?ie new MOU total amount 

2.6 Other Terms and Conditions 

The following terms and conditions, which are applicablr to the MOU by and between 

USAlD and IFDC, shall be interal part of this Ageemmt 

2.6.1 Official Contacts 

The contacts under this MOU for all offic~al conlxts are as follows: 

IFDC Technical 
Dr. Lawrence L. Hanmond 
Director, Research arid Development Division 
JFDC 
PO Box 2030 
Muscle Shoals, .4T 35662, USA 
Telephone: 2561381-6600, extension 270 
F A X :  2561381-7403 
Ihanlmondi3ifdc.ors 
w w x . i f d c . c ~  

IFDC Business 
Mr. John H. Alleood - 
Director, Finance, .4dministration, and Support Sen5ces 
IFDC 
PO s o x  2040 
?,luscle Shoals, _kL ?t;%t;., VS.4 
Te!ephone: 256138 l-6"!0, extensior? 21 l 
F :  2561381-7408 



USGS-EDC Technical 3nsiness 
Ilr .  L a q  L. Tisszen 
De?~:y S l m a ~ e r  
International Pror;zms 
EROS Data Centsr. L-SGS 
Sioux Falls, SD 57i9S, rS.4 
Telephone: 605 591-5056 
Fax: 605 594-6529 - risszm:a :dcna!l.cr.~~cs.cov 
h t t p  edcinrl.cr.us_rs.go\-ip 

2.6.2 PubIications and 3Iedia Releases 

If it is LTSGS-EDC's inrenrion to idcnri* L-S.AID's :.?n:35u:ix :? a::? 
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royalty-free nonexclusive and irrevocable right tc rsproduce, publish, or othemise 

use, and to authorize others to use the w o ~ k  for L.S.  Government purposes. 

2.6.3 Reports and Data 

USGS-EDC shall send to the IFDC Technical C'ontact at the address included in 

this MOU, monthly and quarterly progress rt:ports in a form and substance 

satisfactory to IFDC. The monthly reports will provide a brief report on the status 

of  activities bcng imdertaken to implement ibis project during the previous 

30 days. 

The quarterly re?orts shall indicate progress ton-:~rd achiming Progam objectives 

and implementing approved work plans. The reports shall include, but not be 

limited to, the fcllowing information: 

- Status of achievement of program goals, objcc:ives, and benchmarks specified 

in the annual work plan 

Progress or completion of components, elemenis: or activities against planned 

targets 

Program description 

Other acmmplishrnents or p-iogram b i g h l i ~ h s  

Identification and explanation of s ig i f i can~  problems which have been 

encountered 

= n, ,,s G,+; ,,.,.. on cf plzrszd correctiyve action 

The monthly and quarterly reports may be subniittsd in electronic format and are 

to be delivered to FI:)C u-ithin 7 calendar days 2nd 21) calendar days, respectively; 

of the end of the rqmrtixg period. -4 final report addressing the same components 

included in the quarterly report is to be subni~1i:d to IFDC by USGS-EDC within 

45 calendar days c,f the endins date of this ?.IOU The reports submirted to 

7- +. USGS-ED(: to irvi-. and suppo~tiilg na:ci?L:s corn$ec' in pzrfcming the 

senices sh,iU bi rhc liiop&jj of USAID. 



7.6.1 Termination 
. . This a p e m e n t  may be terninated. in n-301s or in pxt.  57 e:::.s: . -I-,- . s! x !  :<XI: 

a-tion ro cezse all expendi-res f inmcsd i'y rhis \IOL- 1:-.d :c cz.;:! a:; 
. . 

unliquidated obligations if possiS!e. Further. 9 9 3  receip: cf r.ari;- ?f::rrr.:z:::.>-. 

rhe USGS-EDC shall not enter into 2 r j  >~F.hsr @~;::::!P:S L:.~E: ::-.!: \:i?L 
. .. . Except zs provided he!o\v, no i inhs;  r-irr.b:rjsrr.snr sr.r:: 7s r:.ls 25:: :i:e 

- .  
efkcri1.e dare of termination. The CSGS-EDC s5zll xi;hln 3':) 23-s  . ~ t  :?.- 

, - .  . 
effective date of termination repay to TF3C 211 unsx~sn2-.Y :2-.22 1 x 2  z s  ?;.: 

.. . . 
' '. \:I?'.-. o t k e n ~ i s e  obligaisd by a legally bindins rrzsacrion z?::i:r?.s :,: I::: 

-- . 
S h o ~ l d  the funds paid by IFDC to rhe I-SGS-EDC ?SOT :.? :?? :::$:::\~: ts:? ? f  

. . .  . . .. - .-&.... . i ~ m i c a t i o n  he insufficient to cox-sr the L-SGS-EDC's o-.:;.l;c.r.s 1:. : >-,: - .  ... 

-- bindins transaction. !he L-SGS-EDC rr.ay c::Smir to ! r 2 C  ..v:ii-.:-. '1. ir; i :C:r 11-2 

-. effective dats of ;emination 2 \vnnz11 c k I m  5: i : ~ i  L:IOL:I. I :I 73: q?.::: 
. . .  de:ezLfyL: rh: : ~ J ~ ~ ~ ( ~ ]  !o be ? 2 i j  5,- IFc(: :.> :!>? l - - ~ i ~ ~ - ~ ~ c  .::::: s..::? :~z:::: 

. . 13 3ccordance \vifi fnt ".\;117\\ d'pjg CLlj;~'' I- , - .  . . L , >  -~ .>I,.)., -~-.- L,: - - - - I - : -  I.#.: ' . * . , . ,~L 'r,'. 
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2.6.6 Investment Promotions 

No funds or other supprt  provided hereunder may be used in a progam or 

activity reasonably likely to involve the relocation or expansion outside of the 

United States of an enterprise located in the United States if non-US production in 

such relocation or expansion replaces some cmr all of the production of, and 

reduces the number of employees at, said enterprise in the United States. 

No funds or other support provided hereunder may be used in a program or 

activity the puqmse of which is the establishment or development in a foreign 

country of any export processing zone or desi~nated area where the labor, 

environmental, tax, ta r iz  and safety laws of the corlntiy would not apply, without 

the prior written approval of IFDC. 

No funds or other support provided hereunder may  be used in an activity which 

contributes to the \;iolation of internationally recognized rights of workers ia :he 

recipient country including those in any designated zone or area in that country. 

This provision must be included in all suhaqeemer.ts. 

2.6.7 h-on-Liabiiity 

IFDC does not assume liability for any third partv claims for dama~es  arising out 

of this MOU. 

2.6.8 Kotices 

Any notice ziven by either party under this M O L  shall be sufficient only if in 

writing and delirereti in  person or faxed to the i-tf5cial contact persons identified 

in 2.5.1 



2.6.10 Procurement Policies and Procedures 
.. . 

Because CS .m is the sole conrribxor. L-S.-ZTD zrcli;rr~.1: 7'.::;:5 2.2 

procedures are applicable (12 CFR S d o n  2 5  2nd ADS 3rmi.5 -c!. 
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WITAXSS: WITNESS: 

/4 )dL.  - 
- 

By: BY:- , 

Name: &vJk5h/~< F J Q M  "0 *ih Name: - ,2AL!x,f 4. [ /A, , -  
- 

Title: b L  , k+== Title: C L ; ~  4' JAN 
6 6  

Date: 3 R / u 3  'XDD I Date: [ L  - o r - o  I - 



Attachment 1 

D W  PROPOSAL DRAFT PROPOSAL 

m. Workplans submitted by sub-activity partners: 

A. Target Region 1: Upper Niger Basin: 

AGRYHMET I FEWS NSGS-EDC Project with Patrick Gonznlu (US.O!AFRSD) as 
lead: 

amn& propad EROS Dam ~ n t c r ~ . ~  Cm10g~r.l Sun.q IL'SGS) 
Ccnm RCgiaasl AGK4>?ET, CcmrC Pcmvnmt icm-$bs & Lm: C o z ? ~  L SC;hc?sse Lzls ;c i*c! i . . . S S  

April 27,2001 

Techniul Team 
Larry L Ticem Deputy Mannga. I n ~ t i ~  P r o m  EROS Daa Cmm. USGS 

-a?szz*p.gov> 
Jtn Rowland Senior Sdmtin. EROS Dab Ccnm 

Cpen GIs Ca?s3rtur;., I ic. - 38 - 



DRAFT F'ROPOSAL DRAFT PROPOSAL 

Background 
Pcoplc in thc West M i c a n  Sahd subsist on thc limikd natural rzsourccs of thc region's arid ccosyskms. 

Declines in !and pmdvclivity due to dcscrtifjution md ciirmte changc havc firthcz inmarc6 thc vulncmbiliiy of 
pcoplc in thc Sahcl ovcr time. Thc icmotc sensing of nahnal resources provides tools to assess thcsc problem and to 
dcvclop effective solutionr. 

AGRHYMET is the remate sensing center for the nine Wcrt Ahcan  mcmbci statcs of CILSS. With 
USAID fundia~ in the late 1980s md culy 1990s thc USGS EROS Dab Ccntx hclrrcd buiId the caotciw of 

USGS shlffhavc d c d  the cxkdng 1 km rcsolutionhDV1 archive and identified fundamental tcchnical 
problems: 

1. Imprecire geographic regirrrat i~n~cographic =gistration with on!y a handful of tic poina has produced 
images that may he up to 5 pixcls off, as idcntiiicd by the coastLinc 

2. ~ n c o r r e n s ~ a t i a l  c ~ n & r i t i ~ ~ m c  imagcs arc incamctly asacmblcd 
3. Temporal gaps-the d c s  omik m y  time periods, with only the growing season covcrcd in most ycan 
4. Low vnluu-X!lVI vducs throughout irmgcs though the entire r i m e  period arc orhcmcly low. probably 

because of incornpl:tc calibration 

Thcrc problem place the muracy of AGRHYMET famine early wsming information and the institution's 
scicntific crcdiiility st risk 

Confronted by similar, but Icss acrious, problem in the 1981 -2001 B im molution NDVI data archivc for 
Afica, thc National Acrotuuticr and Space .4dminishtion rc-proccsrcd that data scrics. USGS EROS Data Centa 
has posted the ~ p ~ o c c s s e d  8 km NDVI data for public axcss  at ~Rp:iicdcintLcr.usgs.govladds>. Thc correction of 
thc 8 h N D V l  data has m d c  posrlbic thc conprison of currcnt with histarid tt-n-day NDVI for farnine early 
warning and the calculation md anclyris of time-inkgzatcd NDVI over the agriculhiral scason in Senegal. 
Integration of NDVI o v a  time pmduccr m i d e x  O~CL-lctivc g ; : ~  b:tx~?ss pd-~&o!~, ?&mAg un analysis of 
passiblc patterns of climate M human-induced cnvimmcntal changc. 

Kigh-resolution 1 km NDYI data uc 64 h e s  morc dmiicd than tht cn~xo-rcmlution 8 km hDVI s c r i m  
For that rcason, A G R m T  continues to proccss and dkmiutc m p s  of lkmNDVI, dcspits thc technical 
:rab!erm dcscrihcd above. 

Correction of the tkm NDVI dau series iuouid acivance the inpicxnentation of fu-ir 
activities funded by USAID, h e c  of those implcmcnted by USGS, th2t use NnVI and 
that work to strengthen capacity at AGRHYMET: 

1. Famine Earlv Warnine Swem Network (FEW3 NED, fundcd bv AFRISD--FEU'S NET uses USGS 

Dr. ABhi l i  Ado- h m  Chad, to provide on-site technical assistaxe. 
2. Lond Cowr Pefonnnnce (LCP) octivify. b d c d  by .WSD--For  the LCP activity, USGS is smoothing 

thc highly variablc 8 im resolution NDVI b c  series for thrcc windows in Easf Southern, and West &ca 
and tk-integrating thc smoothcdNDVI ovm agicultural scasom. 12 conjunction with analyscs of rainfall 
&+a, thc seasonrdly-intcptcd NDVl car! assist in asstsshg the factors involved in enviromcntal change. 

Open GIS Consortium, Inc. - 39 - 11 Sspt., 2001 



DRAFT PROPOSAL D M 5  PXOPOSAL 

Reprocessing of the original A\'HRR data using Lznd A d y s i s  S y ~ m  (US) s o h a - :  
installed at AGRKkUET can c o m t  most of the iden'3ed p m b l a  io 5 e  S?X? 
archive. USGS %ill assist AGRHlUET uith incrtzshg &e numbcr of t ic poi>% f~ 
proper geogiqhic registration and provide current ephocris  d.?ta, necessar). k fo rmacx  
on the rutadon and shape of the earth. Concerning the t cqora l  gaps, ten-dry evrragcs 
may help fill some of them, although o thm may remain if A G W m  did not 
maintain the original A\= 2aa. To c o ~ c t  '3c low SD\? V~IES,  5.45.4 ai!! ;rcvkic 
calibration coeiiicicnu ior proper i n k -  and inm-scrsor c z i b r a d o ~  m d  to correct f a r  
volcanic ash md other armosphcric anomalies. 
AGRHYMET s t t w i l l  conduct the conpu:cr processing with on-sit- assicace frJm 
USGS and YAS.4 staff. Once processed, USGS ail1 assist AGF3R?.ET a i ~  va!iZaC-% 
the accuracy ofthe data A G R H k W T  md USGS uill cvzlusfe web rite ~ c c s s .  

Esdmated Schuiuk 
Rcproc:rsiq &c AGRHYlMET 33\7 & A i v e  (1W2-Zm;) s h 2 ; d  --?;-;- C J ~ X X ~ Z I ~  6 23.7:~ :C=: 

labor rim? md approximaCly 1 hU-me : ? % k t  FIT) &;r_lg ? r . ~ d  

3 p n  OIS Cansanium, Inc. 



DRAFT PROPOSAL DRAFT PROPOSAL 

Proposed Budget 

USGS senior scientist, 0.30 full bmc cquvalent (FTE)%37 500 
USGS scientist, 0.12 FTE $10 300 
AGRKYMET scientist, 6 months $9000 
NASA mentist, 2 weeks $4800 
US.--Niger travel, 3 trips, 15 days each (S15 000)*** 

AGRHYMET computer hard drive - 100 Gb $2000 
total &cct costi: 578 600 

USGS overhead (46%) $36 200 

To ta l  $98,200 

***This travel  will be requested f rom other entities, e.g. DOSKJF'EPIFEWS. See N o t e  
below: 

NOTE: The budget for the AGHRYMETI USGS-EDC activities will be revised 
downward as understood from recent discussions and confirmed in this ernail of: Thu 
916101 5:43 PM from Larry Tieszen, EROS Data Cenier, Sioux Falls. 

Dear Bob: 

I want to confirm some recent discussions regarding our participation in 
the Niger Basin project proposed for the WSSD. 

The EDC has two separately desuibsd but totally interrelated components 
1. The NDVl (Ikm) preparation prolect, submitted in its final form by Pat . . .  
Gorzskz, will be a----?lishe.' c ; ~  reze.3t of el!!-orza! on 13 8x~e.:: 
SIOCIK as desn3eo in the prmosat. -?is Is pcssl'~ G beza~se C6:e' 
required will be picked up by FEWSNET as needed. If some other source ior 
travei can be secured, thls will be helpful. 
2 ;he Land Cover 2 e - f o ~ a n - A R M  wnimnel:, su3r.lnnd 3). G?y -PDPRI. at 
a'ognd $170k, can oe a - a ~ i x a l e c  a' a reLn1oq :o $'5% ;r :-,a 
assumptions: 1.) that travel to the Sahei from the US. can be accomnodated 
f a n  other sourcas. 2.) tr6v6I to S ~ i i t h  +??la will be provided t.y o!%r 
srdrzes as wall, s:.: 3.) s~'pp35 f3r !he + ~ l !  p~r t i~ lp~ ! lnn  of our 
counterparts (per diem and local travel) can be secured. 

Bob, we are pleased to work wlth you on the resolution of all these issues; 
however, it is imperative, because of the serial nature of work in this 
particular project, that funds to inltiate work can begin very swn. 

Please advise whether our funds will cone directly to us ss an amendment 3r 
via some other means. 

Thank you. 

O p n  GIS Consortium, lnc. i I Sept., 2001 



..-.. - . ,=- : :z $~,-,';.$ ::;: 7; - An internafionai Center for Soil . Uz Zen?-c Irlerraclona! oe Fe-!hcad la- 2s.:-e i?:e--at,9- a J ~ J -  ,a 'e-i.,.:e 
Fef l i l i~y  and Agricultiira. Development del Suei:: y 9esarrolic Ag-ko;a 

' aes 39's e :  )L. 3 e .  e.=31e,-.e~: ; : - , z : e  

\k. L q  L. Tieszen 
Depu;?- Manazer 
Intemahna! Progains  
EROS Data Center, USGS 
Siom Fails, SD 5-19s 

- .:,- 
AClS Ref ID: , 51 

,Zmendrnent Surnbpr 1 to 3IOU b e h ~ e e n  IFDC and United States Groloo,ical Sur\cy'r (L-SGSI 
Earth Resources Observation Systems (EROS) Data Center (EDC) for De\clopment of  the 
. 4 G R H l 3 1 E T  A\-HRR and SC\-I Data Archive 
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SBA



Mr. Laksin Abeysekera 
March 1, 2002 

The AGRHYMET Regional Center will provide the necessar). h ~ m a n  resources to fulfill the needs as 
indicated in the original MOU dated October 1, 2001. 

All the tenns and conditions of the h!OU by and behveen IFDC aiid USGS-EDC shall remam in full 
force and effect. 

Please retun1 one signed copy of this Amendment to IFDC. 

Sincerely yudrs, 

President and Chief Executive Officel- 

ACCEPTED AND AGREED TO: 



Amendment Xumber 2 
to 

3IOC (.&CIS $6801) between IFDC 
and 

United States Geological Survey F S G S )  Earth Resources Observation Systems 
(EROS) Data Center (EDC) 

for 
Development of the AGRHl3TET .I\-HRR and YD\-I Data Archive 

The p a r e s  to the above-mentioned hlOU as:: !o tht. folio\vinz inod:ilca:ions: 

2.1 Effective Dates of \IOU 

The effective dates of this MOV are October I .  ? C J O ~  -\larch 31. 2003 

2.2 Finance 

. .  . 
ti, IFDC. IFDC shall pro\-ide fimdin,o to L-SGS-EDC in aczorckr.cs x:m r r s  :sr.s ZI.! 

Item Toral 
I-S 5 

Srafing . <i - .. i:,;; 
. -  ~ . .  Travel COSTS I ' L . S . - . C ~ ~ ~  x 15 &ys) . -. , , I,-: 
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Amendment Kumber 2 
to 

MOU (-&CIS k6804) between IFDC 
and 

United States Geological S u n e ~  (CSGS) Earth Resources Observation Sg stems 
KROS) Data Center (EDC) 

for 
Development of the IGRHIMET 4VHRR and KDYl Data Archive 

The panies to the above-mentioned MOTj agee  to the follourin:: modifications: 

2.1 Effective Dates of MOU 

The effective dates of this MOir air October 1, 2001-March 31. 7'103. 

2.2 Finance 

The work to be perfom-ed under thk h4OU is being f ianced by 1 . S . D  with all funds channeled 

to IFDC. IFDC shall provide hndixg to USGS-EDC in accordance with the terms and 

conditions described in this MOU. USGS-EDC shall develop sub-ageements as necessary to 

support fundink aiiangements and rhe work to be performed by its collaborating institutions, 

specifically FEWS and -4GRHYMET. The estimated fiines ax~ailable to USGS-EDC total 

US $98:200 (ninety-eisht thousad: two hundred) as follows: 

/ Item I Total 1 
i I LTS $ I 
1 Staff ig 55,840 

Travel Costs (U.S.-.Licax 15 d a y )  
Data Services~Producrs 
-4GFGFMET SLN process in^ System 11,000 1 

1 Other Costs -~ - _ > I  I Y 

This modification of the effecti~-e dates of the MOU and the :cmmrement - of the budget 
are made to specificail Y' allow for :he fdlowinc- a. 

1. Delays in project initiation (including travel to AGXWMET Centcr 
Niamey, Ni'iger) due to Cients of September 11,2001 ; 

2. Cnange in pmcesslr?? methods to allow conmcrci::l n ropmming  capability, 
and indqendence S-xn non-commercial s o h z e ;  

3. Quality contrc~l and hliow-up work dlieng and all?:; i i e  historical processinz 
period for rhe 12-ycu 2~rck.e  (amroxirr,ate!y A ,~ 3.5 ~ m 5 : ? ;  ro procsss historiczl 
AkXRR data -A-ith fx c:;itrt S m  worksta~ioa); 



FOR .<YD OX BEH.ALF O F  IFDC: FOR .kXD OX BEHALF OF CSGS-EDC: 



1 Project Summary Page 
United States Geological Sune!'s (USGS) Earth Resources 

Lead Implementation 
Organization 
Contact Person 

Project,Program and 
Statement of LVork 

Obsenation Systems (EROS) Data Center (EDC) 

Mr. L q  L. Tieszen 
Deputy Manager 
International Programs 
EROS Data Center, USGS 
Sioux Falls. SD 57198, LS.4 
Telephone: 605 594-5056 
F a :  605594-6529 
tieszen@edcmail.cr.usgs.gov 
hap: 'edcintl.cr.uscs.cov'ip 
\Vorld \Vildlife Fund (\ViVF) GIS Stratezy for Sourh-m . \hca.  
Development of a data documentation and discoven system. 
Explore options for applling available remotely ssnssd d a  to 
environmental monitoring and consenation plmninz. 

LSGS-EDC, in collaboration ~vith \\T\T. \\.ill suids i \ J \F 
throuzh the process of documenting their gsospatial data holiiirss 
using the draft I S 0  metadata standard and pro\-idin? a x e s  to 
metadata records via metadata clearinghouse techns:o~y.  EDC 
also will explore options for applling available remotely sensed 
data to environmental monitoring and consen-ation plxn?.inz :o - - 
strengthen existing \V\\T acrivities. 

Collaboratinz Institutions iVorld iVildlife Fund ( \VMT)  -. 

IFDC Contract Sumber 0161'OZ 
Budget .4mount S i g e d  contract \vith \V\4T for S5O.CJ00 on \larch 2-. 2*:02  -. 

.-lmendment(s) . h endmen t  1 dated June 12. ~ W J ? .  i~ T h o x s  Clines ?rw!d?2 LX 
additional S1O.OOO. 

. - 
.Amendment 2 dared Yo\-cmbcr ! 5 .  Xli12. !c. Lz;: Tissz-n 
provided an additional S30.000. 

Extension Ending Date - 



I 

" INTERNATIOHR! FERTILIZER DNELOPIfiEI;? CEHYR @ MCS:!E S%IS LkBXMX 2562 I S A  DC o.  6 C X  ?xo * 2 % 2 8 1 5 D o  
- 

June 12,2002 

Mr. Thomas P. Clines 
Office of P m e r s h i p s  and Business Policy 
Branch of External Coordination 
U S .  Geological Sun.ey, AlS 500 
iZ?C)1 Surzise \'alley D r i ~ ?  
Reston, V.4 20192 

Dsar Yfr. Clines: 

Amendment S u m b e r  I to .\IOU bemeen IFDC and L-nited States Geological Surre!'~ 
(TSGS) Earth Resources Obserlation S!sterns (EROS) Data Center IEDC)  to rupport 
the \\'odd \Tildlife Fund (V7tT) GI5 S t r a t e 3  for Southern africa 

Budget To Support GISDV'SSD Southern -4frica Acti\ities 
C n ~ t  Cateoorirs m o u n t  

. . .  E X  xvill ~ n d e z a k e  5 e  fo!ioxvic: - ac::~::::~: 
1. EDC x ~ l l  conr:?.:: to res?snd :s rsque.;:s 5.. GISD ;:::.?:s z.: :?.!:.-A .:> :,:. ::::>.< 

d;--~:--+d dli-10;b,5 C.:SD I..C7_r5. lian.: 3 :--- ',.- r ----=I. . - ;  \,- '-: L.>Lk,>. .u.> ),A. .> .,.-....._ 5 ::. d-...I.... ..I.. . . - .  - . . .  
2, EDC jvill liaijgn nj:h 7~yr~c;s  jvi+ res~cz :  10 22:2 s~,:rce:, '-:< 

:-?--..-,,: - - .=  - - - * - -  
. _.--.-_I.__:> . . 

7nr"-.11.- 
. .  " 

..,-LL,=...,r. s, z3d y&,3 3 ,:.. ;-:- , :.., .. >.-., L...... -......-. I..... , -  '_.lr .:. 2 _..: ...... z .  - 
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Mr. Thomas P. Clines 
June 12.2002 

3. EDC will contribute content perhnent to the GISD website and any compact discs 
which may be produced. 

4. EDC will work with USAID, U.S. Department of State, EIS-Akica, ECA-CODI, 
LKEP, and others in the GISD alliance to ease the transition of GISD to post-WSSD 
by building a common ~ i s i o n  for spatial data inkzstructure. 

5 EDC expects that travel in the amount of $ j O O C l  ~vill he provided by IFDC in support 
of these activities. 

All the terns and conditions of the MOU by and between IFDC and USGS-EDC shall remain 
in full force and effect. 

& k n i t  H. ROY b' 
President and Chief Exec~tir-e Officer 

ACCEPTED AN3 AGREZD TO: 



PROJECT DATA SHEET 

PROJECT KAME: Subcontract - 
USGS with regard to thc GISD Pjt. 

Subcontractor USGS ' Pri-ne: IFDCILTS.4ID for GISDNSSD 1 
ST.4RT DATE (monthlyear): 
Felxuary 15,2002 
TE;CHXCAL REPFKSENT.4TIVE ir 

1 1 01' FUNDFIG AGENCY 

IFDC Contract #: 01617102 -42 

I(. 

- 

Donor's #: 
COSTR4CT .oIOCYT: Sj0,000 P.+\XE\T .\IETHOD: 7 

Nzme: Mr. Larry Tieszen 
nc pQ &f,oc r  
Address:Intedona1 Programs 
EI.OS Data Center, USGS 
S i x x  Falls, SD 57198 
Phone: 
F:u: 

LIC ii 
Initial Obligated .4mt: S20,OOO ! Check c3 

/ Direct De~osi t  c 

Same: hlr. Thomas P. Clins 
Email: tclines.~.us_es.gov 
Address: 
U.S. Geological Survq 
Restoq Virginia 20192 
Phone: 703-618-5481 
Fax: 703-6483642 

.42 
IFDC DI\ lSIOS RESPOSSIBLE 
FOR TECHh7C.U REPORT 

- 
hlDD 
RDD 
IFDC/.+FRIC.4 

z 
E 

PXOJECT DESCRIPTION: I- -- 
1 T E C H N C U  DELILTRkBLES 

I Report Type: Frequency: - 1 1 Progress Repart 1 Monthly 
1 2 Progess Report 2 Quarterly 
1 3 F~nal Report - 

i one - 1 4 .  4 

* 1 Report Type: Frequency: 

! I .  lovoices 1. Monthly 
i .Finulcial Report 2. MontIiiy 

I r .  3 .  . . 

Due Dates: Responsihle E D C  Staff: 
1 .\Vithin 7 days L. HammmJ 
2.\Vi'2lin 20 &!.s 
~ v , - , ~  45 days 
4. 

Due Dates: Responsible IFDC Staii: 
1 D. Shedd 
2 \ V l . h  20 d2) s 
3 
4 

1 
.I I Report Type: 

I I .  
Frequency: Due Dates: 

I .  
Responsihle E D C  Staii: 



INTERNATIONAL FERTILIZER DEVELOPMENT CENTER MUSCLE SHOALS, ALABAMA 35662 USA DC P.o. BOX 2b40 0256-381-6600 
EMAlL.feneral@lFDC.org 
TELEFM NO. 256481-7408 

November 18,2002 

Mr. Larry L. Tieszen 
Deputy Manager 
International Programs 
EROS Data Center, USGS 
Sioux Falls. SD 57198 

D e z  Mr. Tieszen: 

.4mendment Number 2 to R20U between IFDC and YJnited States ~ e o l o ~ i c a l  Survey's 
(USGS) Earth Resources Ohser~at ion  Systems (ER0:S) Data Center (EDC) to support 
the World Wildlife Fund (WR'F) CIS Stratezy for Southrrn Africa 

IFDC and IJSGS-EDC hereby agree to following terms axd conditions of Amendment 1 to the 
MOU dated February 15, 20132. Z D C  will provide an ad8:li:ional $30,000 to aqgnmt EDC's 
support to GISD and continuing TVSSD activities, including GISD related activities 
emanating kom the GASSIA workshop. 

EDC's support includes networiiing among GISD allianc: prlnners, building awareness about 
tecl-micai and i i~s t i~ l ional  framen;orks for data sharing a11,:l lata in te~at ion ,  and strengthening 
comilunication mcng pamers to achieve GISD obixiivcs. EDC also provides the direct 
consultant expertise nee6ed to establish servers and n1e:adata-based clea~nghouses that are 
bein5 constructed by partgsrships which have dcvelopsd. 

Section 1.0 Introduction and Statement of Work ~uill  1.c !modified to include the following 
EDC activities: 

1 .  Frovide consultant expe?.isk to CG1.R and GISL) partners in the development of 
OpenGlS map services and associated metadata. .- . 

v .. 
2. Provide technical assistance t o C G 1 . 4 ~  and GISC ixrtners in the establisl~ment of the 

above web services including coxplimce testing on available services. 

3. Continue discussions of technical specifications with OGC and FGDC. 

4. Develop technical instnictions for the estabiislmenr of integated metadata and map 
servers. 



Lfr. Lmy L. Tieszen 
Sovexber  18.3103 

. . 
6 .  Compile Xromation about da:a s:zxkdsl 2ara x x z r s s .  632  X : ~ I S  ?:.:;:tS. 571 .~ . ? .  . . 

insr i~t ionzl  development, I e i ~ .  R G c>T.:;~::~?:s. z2:?.:ng 
.. . . . . .  . oppoflakies, m d  gtosparia] ?:zjec?% ;?d::a:::-:j ~7 .45:a. 2:; ::::1.Z:S T-:? f:5 

.;2kica Sexvslerrer and GISD ivebsi:?. 

- ... . . - . .  8. Bs$n :o co.dssitg CGLA-X-CSI 2:oi;i:ia: fsn;pnrr::i?n ?r-.:?:r . . ::: . 2 ~i 2:s: 

Summit. 

2.2 Finance 

1 Item 1 Total 1 

JMenustik
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Mr. Lany L. Tieszen 
November 18, 2002 

Please return one signed copy of this Amendment to IFDC 

Sir~cerely yours, 

W N w  
&<t H. Roy 

6** A - K.@Pi 
President and Chief Executive Officer 

ACCEPTED AND -4GREED TO: 



.\k. L a p  L. Tieszen 
De?ur). Ylanager 
Intemahonai Progains 
EROS Data Cenrer, CSGS 
Sioux Faiis, SD 5; i 9S 

D z u  I r .  Tisszen. 

Amendment Sumber  3 to 3IOC between IFDC nnd Cnited States GeoIc~jcal Fnr\e!'s 
(USGS) Earth Resources Obser\atioo Systems (EROS) Data Center IEDCI to support 
the XVorld \llldlife Fund (1575-F) GIs  Strategy for Southern Africa 

- ,  - 
A.lj the ; s x j  22d cor.r'::i>ns "[ tpe fiIc]L- b!. z..? ~s: ,x .~c~ i r 2 C  ::?+ :-<::< . ~ . .  = ? ( - t i  x : 2  

. . . . , -  
Center &~ed  Feknap '  15. 2002. ~ ' d l  ::y.z: 12 r:.:; :;,::? 3:? s??~: .  

ACCEPTED .OD AGREED TO: 
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PROJECT NAME: Subcontract - 
CSGS with regard to the GISD Pjt. 

FGNDING AGENCYICLIENT: 
Subcontractor: USGS 
Prime: IFDCfUSAID for GISDIWSSD 

START DATE (montWyear): 
February 15,2002 
TECHNC.4L REPRESENTATIbT 
OF FUhDiNG AGENCY 

Name: Mr. Larry Tieszen 
Deputy Manager 
Address:Intemational Programs 
EROS Data Center, USGS 
Sioux Falls, SD 57198 
Phone: 
Fax: 
Email: 
OBJECTIVE: 

PROJECT DATA SHEET 

IFDC Contract #: 01617102 A3 
I 
1 

CONTR4CT XJIvE3ER: 

Donor's X :  1 
CONTRACT AMOUKT: $100.000 PAIMENT METHOD: 

Initial Obligated Amt: 1 E c k  
0 
€4 

/ Direct Deposit I? 
/ Payable by IFDC 

COhfPLETION DllTE / AMENDMENT NUMBER (if any): 

COUNTRY: AFRICA 

(montWyear): March 3 1, 2003 / A3 
CONTRACT OFFICERIGRANT-I IFDC DIVISION RESPONSIBLE 
OFFICER I FOR TECHNICAL REPORT 

Name: htr. Thomas P. Clines 
Email: tclines@usgs.gov 
Address: 
U. S . Geological Survey 
Reston, Virginia 20 192 
Phone: 705-648-5481 
Fax: 703-648-4642 

hlDD 
RDD 

0 ix 
IFDCIAFRICA [? 

PROJECT DESCRIPTION: 

Report Type: Frequency: Due Dates: Responsible IFDC Staff: 
1 .Progress Report I .  Monthly 1 .Within 7 days L. Hammond 
2. Progress Report 2. Quarterly 2JViithin 20 days 
3. Final Report 3. one 3.winh 45 days 
4. 4. 4. 
< < c 
i J -- J - 
FINANCIAL DELIVERABLES 

Report Type: Frequency: 
1. Invoices 1 .Monthly 
2.Financial Report 2Monthly 
? - 
3 .  -. 
4. 4. 

Due Dates: Responsible IFDC Staff: 
1. D. Shedd 
2. W i t h  20 duyi 
7 
3 .  

4. 
5 .  5. 5 
OTHER DELITrER4BLES 

Report Type: Frequency: Due Dates: Responsible IFDC Staff: 
1. 1. 1. 
1 1 1 



3lemorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2040 

Muscle Shoals. AL 35662. US.% 

And 

Lnited States Geological Survey's (1-SGS) Earth Resources 
0bse~ :a t ion  Svctems (EIZOS) Data Cwter  (ERC! 

Sioux Falls. SD 571 98. L-S.1 

February 15.2002 



Memorandum of Understanding 

Behveen 

International Fertilizer Development Center 
PO Bos  1010 

Sluscle Shoals. .-U 35661. CS.4 

united States Geolo~ica l  Survey's (USGS) Earth Resources Observation Systems (EROS) 
Data Center (EDC) 

Sioux Falls, SD  57198. CS.4 

1.0 1STRODL'CTIO.V . t Y D  ST.\TE.\IEST OF \\ORE; 

Ths LYnir-d Stares .4zency far Inttxarionzl D---sio:mx,r ~ : - - S . ~ I D I  k s  :::-;.r-t :nr- 23 

-4geexent  ~ i : h  IFDC ior IFDC ro under,al:e a prqi,,:sct szti:lsd "(?lick S:sr! 5 r  .i,r.:-::-r: L:. 
- 

.Lf ica"  to S U P P O ~  1h.z G e o ~ a ~ b j c  irrfomation :̂ or >-j;zir.3hlc 2s.:s:c2;:sr.: 7 .  - - ,  ---'--' . -.. . --. 
. - - . - - - 

leadin% up to the IVorid S u n ~ i r  on Sust2nable D5513~25::1 1 \- ~ \ > i r l l .  

. . 
IFDC ~ i ! l  provi" L S I E  EG?3 .GS ~ i : h  !o~_:sr:cz! ?-d z:z.xerr.sr! - sz:::: :? :?s 

- . - .  
vxiocs pzrtners inl-ol~cd in ?hs iz;i!srns?.ra:ion ot :ns CIS3 ~)xj:;:. i:c:.knr : . z r : s z r  212 

. . 
?ro\-i&z oyeraY s s d  o y e r s l g ~  qsc:5c "~2sj-;kflo2s~,.' ?<:.is :> s~:~: :? j  :y:.s:: .:.!.: 2:s 

. . . .  . . - . . .  -.. ..,. , . . . . . .  - . .  
Jsi2z 2jx-a t3 inlp:emsnt j=sei:ic GISD acr:;.i7iEj, , .,.. . ..-a . x - - .  X .. -.....-. --; -'.  - .- - 
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. 
specific proposals i?on the XRC, OGC, and several 011-wr goups  located in the four Target 

Regions: Upper Niger Basin, .4jican Great Lakes Rexion, :he Kenya-Tanzania Coasral Zone, 

and the LimpopoiZambeze River Basin Region of southern .4hca .  

IFDC will work in close collaboration with t h :  technical officers within US?JD 

providing oversight: Note: The Overall Coordinator is Robert E. Ford, AEhlD - Agicultural 

Enterprise and Market Development Division within UCIZlD's office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-IQ7G fol- Regional Applications sub-group 

Close coordination must also occur with co-Chairs of the GISD-IWG for each sub-region. 

They are: Barbara Best (G/E\Tr) for the Kenya-Tanzania CZM .4ctivity; Paul Bartel and Jon 

Anderson (MR-SD) for the Four ComerslLimpopo,'Zan1lx7i Basin region; Robert Ford for the 

Great LaliedGreat Horn of Africa Region; and Mike McGalhcey (LR4IDIAFR-SD). 

USGS-EDC, in collaboration with WWF, mill ~ ~ u d e  T % W F  through the process of 

documenting their geospatial data holdings using the draft :SO metadata standard and providing 

access to metadata records via metadata clearinghouse technology. EDC also will explore 

options for applying available remotely sensed data to  environmental monitorins and 

conservation planning to strengthen existing W\VF activitizs. A description of the activities to 

be undertaken by USGS-EDC: technical procedures to be ft2110wed, deliverables required, and 

estimated schedule arz presented in Attachment I ,  :vhich s inco~ora ted  as an integal part of 

tlus Memorandum of l.Tnderstandin~ (MvlOii3. 



2.0 SPECIFIC COhTITIOSS 

2.1 Effecti~e Dates of \IOU 

The effecrive dates of this hIOL are Febrcav 11,2i1r?:-S-;lrsrr?be: ?:I. 2?32 

Item Total 
L-s S 

Staffing 2i.655 
: Trayel Costs 9.12' 
I Other Costs - 6": -.- - -  

- ' Subtotal .. 7:6 --.-.. 
: O~erhead  14.664 

I GR-IZD TOT.% 50.000 
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Allowable Costs 

USGS-EDC shall be reimbursed .:or costs incumed in carrying out the 

purposes of this MOU, which are reasonnble, allocable, and allowahle. 

Reasonable shall mean those costs thxt do not exceed those which would 

be incurred by an ordinarily prudent pcrson in the conduct of normal 

business. 

,411ocabie shall mean those costs that zre necessary to the MOU. 

.4llowahle shall mean those costs w l~ i~d i  are reasonable and allocable, and 

which conform to any limitations set fixlh in this MOU. 

Piior lo incurring a questionable or iiiilijiie cost, USGS-EDC is encouraged 

to obtain IFDC's written determination as to whether the cost will be 

allowahle. 

Payments 

E D C  shall make payments to USGS-EDC subject to the receipt of funds from 

USAID and based upon receipt of an of5cal invoice &om USGS-EDC. The 

invoice may be faxed to the official F D C  Business Contact indicated in 2.6.1. 

The payments shall be made on a mont'lly basis in advance based upon 

USGS-EDC'S submission of financial reporis, which substantiate costs incurred 

in the performance of this MOU and expsced expenditures for the subsequent 

month. 

2.2.4 Financial Reports 

USGS-EDC shall provide to IFDC a financial report accounting for all allowable 

costs incurred hy USGS-EDC under the program in accordance with the line item 

budget amounts indicated in 2.2. Copiss of dcm~mentation to suppoit all costs 

incurred in perfommance of work described in  h i s  MOU shall be made available 

to IFDC upor. ;quest. 
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2.4 Subagreements 

It is understoc~d that LSGS-EDC may carryout tllt: xo:k described under this MOU in 

collaboration with others. It is further understood :hat funds provided to USGS-EDC 

may be used to support work carried out by collaborating institutions. USGS-EDC shall 

ensure that the specific conditions of this h10V (:i.e.. Section 2.0, Specific Conditions) 

shall apply to all such suba, ~ e e m e n t s .  

2.5 Revision of MOU Budget 

(a) The approved MOU budget is the financial expression of USGS-EDC1s 

program. 

(b) USGS-EDC shall immediately request ap?roval from IFDC when there is 

reason to believe that withn the nest. 30 calendar days a revision of the 

approved MOU budget will be necessary for any of the following reasons: - To charge the scope or the objecri~ es of the progam and/or revise the 

funding allocated among objectives 1,); more than ten percent of the total 

budget amount unless the schedule states otherwise. 

Additional funding is needed. 

IJSGS-EDC expects the amount of aurilorized funds to exceed its needs by 

more than $5,000 or five percenr of the MOU budget, whichever is 

greater. 

(c) Except as required by other provisions c i  rkis MOU specifically stated to be 

an txceptio~l from chis provision, IFDC iiall  not be obligated to ;eirr?b~rse 

USGS-EDC fcx costs incurred in excess of the total amount obligated under 

the MOU. USGS-EDC shall not be obli~ared to continue performance under 

the MOU (including actions under the "Tzmination Procedures" provision) or 

otherwise t3 incur costs in excess of thi: m o u n t  obligated under the MOU, 

unless and wt i l  IFDC has notified US(?SE.DC in writing that such obligated 

amount has been increased and has specified the new MOU total amount. 





2.6.2 Publications and Media Releases 

If it is USGS-EDC's intention to itie:ti+ CSALD's contribution to any 

publication, video or other informatio~'mec!ia product resulting fiom this MOU, 

USGS-EDC shall state that the views xpressed by the author(s) do not 

necessarily reflect those of USAID. P,chnowledgements should identify the 

sponsoring USAID Office and Burean or Mission as well as USAID substantially 

as follows: 

"This [publication, video or other infonnatjt~nknedia project (specific)] was made 

possible ihroilgli support provided by the Center for Economic Growth and 

Aricultural Development, Office of Ayic~1t:are and Food Security, under the 

terms of the MOU. The opinions expressed herein are those of the author(s) and 

do not necessarily reflect the views of USAli)." 

USGS-EDC shai! provide the relevant st:-atezic objective or results packase team 

with one copy of ail published works de<elop?d under this MOU and with lists of 

other written work produced under the hlCIU. 

Except zs o t h e r ~ i s e  provided in the temls and conditions of the MOU, rhe author 

or USGS-EDC is f r e ~  to copyrisht any bonks, publications, or other copyrightable 

mate;ials dek-eloped in the course of c!r ucli:r :his MOU, but ESXD resents  a 

--. . - I  L . Cz- - -- - , . Lul.alry-i~~e L~L.;,~xclasi-~re and izevocabls ~-!ghi io reproduce, publish, or othenvise 

use, and to authorize others to use the work fisr 1~T.S. Government purposes. 

2.6.3 Reports and Data 

LSGS-EDC shall send to the IFDC T e c h i d  Coctact at the address included in 

this MOU, rnonihly and quarterly prozres: rsports in a form and substance 

satisfact'xy to IFDC. The monthly reports n?!l ?rovide a brief report on the status 

of activities hsinz undertaken to irnplenier~t this project during the previous 

30 days. 
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action to cease all expenditures financed by this MOU and to cancel all 

unliquidated obligations if possible. Further, . qon  receipt of notice of termination, 

the USGS-EDC shall not enter into any further obligations under this MOU. 

Except as provided beiow, no further I-eirnh,lrsernent shall be made after the 

effective date of termination. The USGS-ZDC shall within 30 days of the 

effective date of termination repay to I7DC a11 unexpended funds that are not 

otherwise obligated by a legally binding transaction applicable to this MOU. 

Should the funds paid by IFDC to the GSCSEDC prior to the effective date of 

termination be icsufficient to cover the IYCGS-EDC's obligations in a legally 

binding transaction, the LSGS-EDC may submit to IFDC within 90 days afier the 

effective date of termination a written clairr 5 r  such amount. The IFDC shall 

determine the amount(s) to be paid by IFDC 'o ;he USGS-EDC under such claim 

in accordance with the "Allowable Costs" prcnkion of this MOU. 

2.6.5 Dispute Settlement 

Because of rhe nature of this agreement and the legal stabs of the respective 

organizations engaged under this MOU, rzco~ici!iation of  disputes that cannot be 

handled amicably will be settled throush dixcssionsinegotiations by and between 

the signatories to  he hlOU. 

2.6.5 Investmen; F'romotionj 

\T,. $..-A,. 
. Y U  L U U ~  oi oihir jiippori pro~idzd herzw&r may be  used in a program or 

activity reasonably likely to involve the i-clo~:ation or expansion outside of the 

United States of an enterprise located in the CrUted States if non-US prod~uction in 

such relocation or expansion replaces some or all o f  the production of, and 

reduces the number of employees at, said mterxise in the United States. 

XO funds or o:her support pro~ided hzieandc~- may be  used in a pro;, =-am or 

activity the pu ryse  of which is the establisi-nmt or development in a f o r e i ~  

country cif any c q o r t  processing zone c.r i c - iga ted  ar-a wherc the labor, 



. .  . 
>, .....* S o  funds or oiher supgoit provided hersundsr ~ z y  5: .:ss3 i: z a c : l v i ~  - - 3 - -  

. . 
.,-, . .-.. - .:i ;i;.ri:srs :n 1x5 contribures to :he violation of i n ~ f ~ a t i o n a l l y  rf:o-g--i iPh-- 

. . 
recipisnt country includins those in zny d?s!gz:fd zone or ~ 7 s 2  :r: :nrr :?xrT.  

This provision must he inciuded in all suSi?~e, -men% 

2.6.7 Son-Liability 
- .  E D C  does not zssume IiabiIiry fcr any ;hi:-;l ?sr) ciziz:r :,r s2r;2rri sr.;:cg c:: 

of this 3fOV. 
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provide IFDC in advance a list of those covnrries where activities are planned 

under this MOLT. 

2.6.12 Entire MOU 

Unless otherwise specified, this MOU emboiies the entire understanding between 

IFDC and USGS-EDC for the services :o be provided and any prior to 

contemporaneous representations, either or21 or written, are hereby superseded. 

KO amendmenrs or changes to this MOLT, including, without limitation, changes 

in the statement of work, total estimated cosi, and period of performance, shall be 

effective unless made in writing and signed ty authorized representatives of the 

parties. 

FOR M D  OK %HALF OF IFDC FOR N D  0,?hBEHA4LF 0F.USGS-EDC 

By: 
.J J/d "Pd- 

J +- Name: Ms. Barbara J. Ryan 

Title: issociate Director for Geography 
L, 

Date: - /%cd d ,  dco -2 -  
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Design and training for metadata clearinghouse and application of available remotely 
sensed data to environmental monitoring and conser~ation planning in Southern Africa 

1. Introduction 

One of the principal aims of ihe U.S. Geologcal Surc<EROS Data Center International 
proganl is to assist developins countries in harnessing the potential of geospatial technologies. 
This is done by empowering local organizations and stakchcldex to mike effective use of remote 
sensing and GIS on their own tenns and by providing mechanisms to create synergies and 
networks for inlproved data compability and access. Speci:?c:ally, for this project, USGSEROS 
Data Center will build capacity in metadata clearinghouse :..chnology and will build awareness 
in the value of remote sensing for local consenration nzeds. 

Metadata provides a standardized inventory of existing sec\sparial data. It provides a potential 
end-user with sufficient infomation to ascertain whethel- a geospatial dataset is appropriate for 
lusher needs. Unfortunately, few institutions usins GIS in Southern Africa have begun 
docmentins their data resources. Generally, data hw;e been produced by many different 
organizations, in an uncoordinated way, and under heterozeneous specifications. Inconsistent 
data limits the possibilities for integatin,o and using it ;xcperly. Also, there is duplicatioil of 
effort. Because metadata is lacking. users have difficulty finding out what data are available and 
evaluating the fitness of the data for their applications. 

-4 Clearinghouse is a distributed service to locate geospatial data based on the standardized 
characteristics provided in the metadata. A Clearinghouse allows one to pose a query, using 
dates, key words, place names, and/or geographic coordina~es. In this way, a user can quickly 
determine what data arsz available. At the same time, a C1;:~ringhouse helps: 

minimize duplication of efkrt in spatial data collection a7d processing; 
minimize time and costs associated with finding existing &:a; and 
provide a means for a data producer to publicize its data c.oli?ciion. 
contribute to transparency of information as custodian insritutions are obliged to explicit the 
conditions of access to their data and adhere to these. 

In order for organizations to insti?~tionalise metadata de:el?prnent, they need to apprecixte tine 
utility of the data they are documenting. GIS and remote smr-ing are powerful analytical and 
predictive tools that can enhance natural resource management and biodiversity conservation. 
Both technicians and high-level decision-makers will be enya~ed through demonstrations and 
discussions. 



2. Scope - 

3. Specific Results 

7 - i  rz:;e CSGS EROS Cent:: .,,<!! \ Y ; c ~  v.-i:h \\JTT j-:? ;psslhIy :I?? ir.i:i:.::i .... -..: 
- .  - 

projec:~ \\-orkin% in Southern . \ k a  includin? FEU3 I T T .  lkzionzi Rrz:o:r h-:::r.s C -r.:tr. 
L - n i \ - y s i ~  of Botjxvmq L-pjve:jiry of I - i r y i ~ a :  EIs-.&icz. '$IN. . A ~ ~ C ? V ? : .  Zy.2 - :>.~~?:.?.C:.: 

. . &... '.. ... -. represtatatives dealing xvirh cocssn-ationj tb~ou_r!~ \wrks ' : io~s  trd ----'i 
pioduie 4 qec i r i c  rssultj. 

De:i:-t.r&ies fcr ?.c;.~lt !: 
a) Re~i:w r;ieizda:a collecCon :m!j (.e._e. I\:rraLir:. C P T E ~ ~ ? .  X l l k I .  .-:..r:'\.::: e?::n<:::; :? 

. . . . . . -, I "". - ->.- ., ->- chat I$-AT can XI&: an ir.i,?-nir.d ?:~:~:ax lo';: :?,x.ci: .:.:::P?~s a?:.:?? . ..L. 
needs. 
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d) Conduct a metadat-~'cleak~house workshop with Southern iifrican partners in order to 'train 
the trainers' in the draft IS0 metadata standard, Z39.50, and Isite software. Either a specialist 
kom USGSIEROS Data Center or a qualified trainer f ~ o : ~  S ~ u t h e m  A k a  will do the trainins. 

e) Work with %WF in establishing and registering a Clealnrhoase node by SARPO's office in 
Harare so that cooperators and other conservation speciali5,ts will have access to metadata, can 
per fom on-line and off-linz queries, and view images o i 'mqx (* jpg). The clearinghouse node 
in Harare will serve as a model for other S.4RPO nodes i:l ~ i l e  f~~ture .  [This deliverable assumes 
that WVVT will have inetadata available to establish a nod: W%'F staff will be responsible for 
developing the metadata themsehes]. 

f) Help WVvT develop a regional strategy for metadata management. 

Result 2: Develop two exanlples of the value of geo-spatial data analysis for environmental 
monitoring and mana:ement. Initially, scientists from 12SGS. WUT, and others (e.5,  University 
of Virginia, University of Botswana) will meet in Akica for approximately 10 days to discuss 
potential projects to be presented at WSSD, September 2002. During this meeting, potential and 
available data k o m  both USGS, E i F  and others will be explained, inventoried, and evaluated. 
One projcct could demonstrate how geo-spatial data can b combined with pound surveys to 
improve monitoring and manazement at the local level. .hather  project could be developed for 
a trans-boundary natural resource management area. The ic-mainder of the time would be spent 
finalizing the conceptual outline for each selected project and xsisging tasks. The work will be 
completed at each scientist's home office, thourgh still in a col!aborative manner. 

Deliverables for Result 2: 
2) Participate in a work:shop n.ih M"1.7 to discuss availabk I-enmtely sensed data and brains:onn 
about applicatioils m a h o  ..-- U, O L  -r---.- ,,.,,,~tely sznsed data ta ; x : t  7vTVF's conservation aims. 

b) Develop an outline for hc projects that will deinonstrz:e ~11:: utility of remote sensing 

d) Assist with preparation of presentation materials for ;I?-  Korld Summit on Sustainable 
Development. 

Deliverables for Result 3: 
a) Assist with the exploration of potential areas of suppo-T and cooperation with respect to 
software, data, standards, tools, and training from instituticrlx with pi-ograms in Southern Africa - 
e g .  CSGS, NAS.4, YOLA.. FEPC; GSD!, ESR!, O W .  L;.+!T?. i lXE ,  FP.O, etc. 



6 .  Budget Summary 

S t a E ~ g  (Table 1 
Travel Costs (Table 2) 
Other Cos:s (Tabie 3) 
Subtotal 
Overhrad (41.5 i) 
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MEMORANDUM 

April 23, 2003 

To: Larry Hammond 
Director, Research and Development Division 
IFDC 
P.0 Box 2040 
Muscle Shoals. AL 35662 

From: Larry L. Tieszen 
Deputy Manager, International Program 
USGS EROS Data Center 
Sioux Falls, SD 57198 

Subject: Final Report of Activities, Project in Support of the Geographic Information for 
Sustainable Development (GISD) Leading to the World Summit on 
Sustainable Development (WSSD) 

This memorandum reports U.S. Geological Survey (USGS) activities under the subject 
Memorandum of Understanding (MOU) between the International Fertilizer Develop- 
ment Center (IFDC) and the USGSiEarth Resources Observation Systems (EROS) 
Data Center (EDC). This report was compiled by Gray Tappan, Kate Lance, and Jim 
Rowland. Progress to date is reported according to three thematic areas of work: (1) 
Case Studies in the Upper Niger River Basin; (2) Agricultural-Hydrological- 
Meteorological (AGRHYMET) Advanced Very High Resolution Radiometer 
(AVHRR)/Normalized Difference 'Jegetation lndex (ND'v'l) Processing; and (3) 
Technical Support to World Wildlife Fund (WWF) Southern African Regional Program 
Office (SARPO) Geographic information System (GiSj Strztegy: Design and training 
for metadata clearinghouse capability and application of available remotely sensed data 
to environmental monitoring and conservation planning in Southern Africa. 

Theme I : Case Studies in the Upper Niger River Basin: Sustainable Livelihoods 
that Balance Natural Resowce C ~ n s e ~ a t i c n  2nd kgricuiturai Production in the 
OHVN Zone of Mali and the Yatenga Plateau of Burkina 

This section of the report summarizes U.S. Geological Survey i EROS Data Center 
(EDC) activities that relate to supporting case studies in th? Upper Niger River Basin in 
Mali and Burkina. The case studies were conducted jointly with local and national West 
African institutions and non-governmental organiz.?tiors. in both geographic rqicns, 



the case studies examine environmental and agricultural trends over iime, and seek to 
>sources tell a development story about local efforts to manage and conserve natural r- 

in order to improve agricultural livelihoods while preserving or improvins the local 
natural resource base. The effort also attempted to build awareness and capacity far 
using remote sensing and GIs  as monitoring and mapping tools for im3roving 
awareness about natural resource conditions, and the impacts. pcsitive and qegative. 
that humans can have on them. 

The activity period began on February 15, 2002 and ended September 30. 2052. 
However, since preliminary work was undenvay before February 15, t h ~ s  report prowdes 
some of the earlier background and progress made, in addition to the work d x e  dbmg 
the performance period. This was done to provide a more complete picture of :he 
overall effort. 

Introduction to the Case Studies 

The international development community and West African host agencizs have 
cooperated to secure sustainable development in the midst of increasing population 
pressure and limited natural resources. Such efforts have included working with 
entrepreneurial farmers investing in systems that generate more secure and prosperox 
livelihoods and decrease natural resource degradation rates. Recent preii~,:nary 
socioeconomic and biophysical data indicate that farming communi:ies on the noehern 
part of Burkina's Central Plateau (including the Yatenga) and in the OHVN z3ne (OZice 
de la i laute Vallee du Niger) of southern Mali show much progress toward sustainabie 
production practices and decreasing environmental degradation. Prior to !he present 
study, information available from field surveys, rapid appraisals, and preliminaiy remote 
sensing analyses suggested that a significant number of producers are movins ' ran 
subsistence systems to diversified, revenue-generating sys:erns wheie ).:?Ids are 
increasing and natural resource assets are being rxaintained. In i;la!i's 0 3 %  .;on%. 
although agricultural production has intansified, there was some s.dijencs :rsr 'and 
cover was becoining stabilized as farmers shifted from the traditional practice s i  

- v '  . , . . .-  .,- ..,- agricultural extensification ?o one ef in!ensification. F3ime:s : : ) ~ e  m + - ; c * i r  2h-.' '-3 

future, and the youth were remaining in ineir viliagss to pursue i9c$ ec~nnmir:  
opport~nities. On i3urkina's Central Plateau, a preliminary report Sy Ouedra3go at 31. 

(2001), and Reij (2001, personal communication) indicated that thousands o i  hectares 
of degraded and unproductive land were being reclaimed using a var:ePj of soii an3 
crop management techniques. These successes shine in contrast :o the Sahei re.?ioi's 
general problems o i  iand degradation, loss of vegeration cover and diversity, soil 
erosion, and increasing human pressure on limited r,atural resourczs. l d e e d ,  ?uch sf 
the literature on the Sahel over the past several decades speaks of severe :and 
degradation, desertification, soil erosion, loss of biological resources, and a deziine ir 
the social and economic wzll-being of the nations and i!s 2 3 2 i 2 .  



A field-based study is nearing completion on the northern part of Burkina's Central 
Plateau under coordination of CONAGESE (Comite National de Gestion de 
I'Environnement, part of the Ministry of Environment), am3 the PNGlM (Programme 
National de Gestion de I'lnformation sur le Milieu). The EROS Data Center (EDC) 
International Program participated in the study as a mervber of a multidisciplinary team 
thanks to USAlD fundin under the GlSD (Geographic Data for Sustainable P Development) Program . The team's objective was to document land rehabilitation 
efforts to increase land productivity in farming communities on the degraded Central 
Plateau of northern Burkina (Yatenga, Bam, Sanmatenga, and Zondoma Provinces). 
On the northern part of Burkina's Central Plateau, there is field evidence that millions of 
hectares of land have become severely degraded. At the same time, there is evidence 
that part of the degraded land has been rehabilitated using a variety of SWC (soil and 
water conservation) interventions. Thousands of farmers have worked on soil 
management techniques that have improved the fertility and crop production in their 
fields. However, until this study, the long-term biophysical trends had not been 
objectively studied or quantified, nor had the enabling conditions that have led to these 
improvements. The EDC's role was to contribute to the overall study by providing 
remotely sensed imagery, technical support in image analysis, helping the team reach 
definitive conclusions about the biophysical changes occurring at the study sites, and 
strengthening the technical capacity of conducting remote sensing applications in 
Burkina by local institutions. 

In a parallel study, the EDC, in collaboration with Mali's OHVN, ICRISAT. USAID, and 
Michigan State University, with support from the present GlSD Program and the USAlD 
Africa Bureau, undertook a more modest effort to monitor and quantify trends in natural 
and agricultural resources at numerous agricultural communities in southern Mali. 
Results from this analysis demonstrate the positive biophysical impact on natural 
resources that is occurring in southern Mali, and especially, to their credit, in the 
OHVN's zone of intervention. The approach uses a combination of field surveys, 
interviews with farmers, and several remote sensing tools to quantify trends in ths past 
35 years. The integrated biophysical and socioeconomic approach describes a 
development story that has resu!ted in improved econcmic: and environmental 
conditions for numerous villages. 

The following two sections summarize the approach and findings of the Burkina and 
Mali study areas. We begin by presenting the objectives, background, methods and 
data used, results and conclusions. The approach is to provide a summary, rather than 
an in-depth presentation of all the technical details and cutcomes of these case studies. 
We are currently working on publications based on this work th3t will share more details 
with a wide international develo~ment audience. 

' The other members of the muliidisci?iinary team were funded by tn '?  ,STZ (German International 
Development Agency) and the Dutch Embassy. 



Case Studies on  Agricultural Intensification, Enviromental Trends, and Natural 
Resource Management on  the Central Plateau o f  Burkina Faso 

Overview 

The objective of the Burkina study was to study the process of agricultural 
intensification and environmental trends on the northern part of the Central Plateau. 
from 1980 to 2002. The study focused on 12 village-based case studies in wha! is 
considered the most degraded part of Burkina (see Figure 1). The 12 viliages and their 
surrounding lands (terroirs) were selected from preliminary field work which idenrified 
them as representative of the many hundreds of villages that have adopted soil and 
water conservation practices. Three of the 12 villages served as control sites where 
few or no SWC practices were in use. The study involved a multi-discipkary team of 
experts from Burkina, a geographer from the Vrije University in Amsterdam. a d  a 
geographeriremote sensing scientist from the EROS Data Center. The approach was 
to use biophysical (including remote sensing time-series imagery) and socioecono~5c 
tools to establish a baseline for each of the case studies, highlighting the situation at 
two points in time: 1980. and 2002. Detailed satellite photography from 1968 was also 
used to gain a historical perspective from that earlier period. The remote sensing 
component provided by the EDC and the Burkina remote sensing team is presented 
following this section. 

Around 1980 the environmental and economic situation was critical. A series cf 
drought years led to crop failures and hunger. At the same time farmers were cilttng 
trees to expand their fields on land that was marginal for agriculture. This increased 
erosion and already low grain yields were dropping even further. Between ' 3 7 5  and 
1985 up to 25 percent of the families left the vil!ages and novnd to rngi9-s with hi,;hnr 
rainfall and less pressure on land resources. Thess people :were :?a! ervi-mm?-::l 
refugees. 

- 
I his desperate situation triggered two responses. Some iarmrrs. ;vno feii :k-nseivss 
with thzjr '-3zks a.gzinst ihs  :va!l, skf ied e-,?e:;ment 3" !! !=?n-..:~!e 2nd they 3!d 5 2  

swcessfully. 4 traditional system of planting pits (Ioc?illy c?i!l?d 231) \L?S im?mve.3, 
which lead not only to higher yields, but also to reclamation of seve:ely deyaded : a d  
(figure 2). A second SWC practice, perfected by farmers was also l sed .  !t consisted of 
low rock walls or bunds, placed along the natural contours of thz land j f igx? 3). Since 
the early 1980s farmers have brought thousands of hectares of strongby degradxl Land 
back into production. The second ieac~ion was irom ihe donor c o m n ~ ~ n i i y .  They 
started to fund substantial pr3jects to copsewe soil and xafer an2 !nost SU??~I?DC~ 
simple and efficient techniques, which were acceptabie to local fa:ners. in the s!u<; 
region more than 100,000 hectares of land has k e n  treaied .vi:k 3-ck rrc?-Vci;es. i -  
particular since 1989. 



The multidisciplinary teams attempted to assess the impact of the efforts by farmers 
and donor agencies in the field of soil and water conservation. The preliminary findings 
are surprisingly positive. Grain yields have not fallen as rnany predicted, but have 
increased substantially (50% or more). This has led to greater food security for many 
households. The following chart summarizes the cereal grain yields from the Bam 
Province from 1984 to 2001 : 

Cereal grain yield trends in the Barn Province in kglha, from 1984 to  2001 
(Source: Direction of Agricultural Statistics, Burkina) 

Barn 1984-88 1989-95 1995-200 1 

Sorgho 446 489 703 

Mil 406 478 61 9 

Farmers systematically agree that the yields on fields treated with SWC practices are 
higher than on untreated fields. The figures above reflect average yields, not merely 
those on SWC-treated lands. These yield increases are not a reflection of climatic 
improvement, since the long-term rainfall trend from 1984 to 1999 has been relatively 
steady (although annual fluctuations can be considerable). Figure 4 presents the 
average annual rainfall for Burkina, from 1923 to 1999 (blazzucato and Neimeijer, 
2000). 

Because families have to spend less money on buying grain on the market, they now 
have more money to invest in livestock. With higher yields, more crop residues are 
produced, providing more fodder for livestock. 

Water from rainfall no longer flows unimpeded over the land. Instead, its flow is slowed 
by low stone walls and planting pits, increasing infiltration into the soils. In the early 
1980s ihe groundwater level was falling by an estimated o w  meter per year. In many 
of the ~4iages we studied, there has been a spectacu!ar effect en the ground water 
(especially at Ranawa and P.issiarn). In rapid survey condiicted in 59 villages in the 
region, one gets a mixed report: in some villages, no positive effect was noted, but 
where SWC practices are being used, villagers have noticed a significant increase (rise) 
of the water table from the time SWC was adopted. In many cases, villagers indicated 
that they had to dig 10 meters to reach water. After SWO practices were used, they 
can now find water at a d e ~ t h  of 5 meters. 

A striking finding of the remote sensing and field analysis is that land treated SWC 
techniques have more trees and grasses than in the 19813's. The increased vegetation 
is due less to tree planting and more to the fact that farmers have started to encourage 
and nurture natural regeneration. By removing species they don't want and protecting 
those they like to havs on th4r fiz!ds, farmsrs h i e  i n t q r ~ t s d  trees i ~ t o  their farming 



systems. In some cases this has led to a parkland landscape where few trees grew 
before. Farmers who had virtually no trees on their lands in 1985 now have fields ,wth 
hundreds of trees. More specific examples will be given under the reno!e sensing 
section below. 

Another interesting impact observed is the strong reduction in out-migration. In several 
study villages not a single family has left since soil and water conservation started at a 
fairly substantial scale. Families and individuals have even begun returning to the 
village. This is due to a whole range of reasons, including the political and economic 
crisis in Ivory Coast, growing ethnic tensions in the areas where they settled, fami'y 
reasons, and the improved production conditions in their native villages. 

Not surprisingly the number of poor farm families seems to have decreased substantially in 
many villages. According to some estimates by villagers using their own criteria the number 
of poor families diminished by about 50 per cent since 1980. 

This story of positive change does not mean that the donor agencies can now divert their 
attention to other regions and to other activities. Much has been achieved, but even x o r e  
remains to be done. For this area, land degradation is being reversed, at least patially. 
and funding and technical assistance from the outside has made a big di3e:ence. The 
experience in Burkina Faso demonstrates that external funding can make a di5e-ence and 
speed up positive change. 

Remote Sensing Data, Methods, and Products 

The Burkina study on agricultural intensification and environmental trends on the 
Central Plateau was carried out by four major teams. One of the t e a m  i v ~ s  !he rems!? 
sensing team, comprised of scientists from the Centre SlGET (a GIs and 2 e m o k  
Sensing Center in Ouagadougou), the EDS (a Burkina natural resoarc? c,o-sslti-j 
group), and technical support and guidance from the EDC. The :mo:e s??sing 
component of the stiidy :as designed to complement. but in no way rs$ace :he 
considerab!e fie!d !?!ark being - d o ~ e  by the other project !ea-s a! 5 x 5  .2f 5 s  12 ;.i!!xe - 
study areas. The goal was to suppoi  th? study by using remot? sersing !3 3'3?';@2 
unambiguous, photographic evidence of environmental tren5s, ideally ?or. a 5ass:ine 
period of 1980 to the current situation of 2092. 

The EDC participated and helped organize two workshops held at K o ~ b r i ,  a u r k i ~ a  in 
October 2001 and January 2002, i o  identify and define a praciical approacn to s ' n g  
remote sensing in support of the study. 3iscussions centersd around d m  sources. 

. . 
advantages and disadvantages of data types, image analysis methods, ar3 g x e l i n e s  
to time-series land-cover mapping. Work tasks were assigned to 3 , d  s h a r d  33333 
the remote sensing team members fo!lcwing each worksio?. 



The imagery was interpreted and used to characterize and map the land cover trends 
and impacts of SWC practices. Earlier sources of imagery were also sought, but only 
as a historical reference. The 1980 baseline period was considered key because most 
of the adoption and diffusion of soil and water conservation practices (SWC) occurred 
after 1980, first in the Yatenga Province, then in the other provinces. It was also critical 
to obtain very recent imagery in order to characterize the impacts to date. Another 
important factor was the need for high-resolution imagery, for all periods, in order to be 
able to pick up on SWC practices and their impact on the vegetation cover at local 
scales. We determined that the ground resolution would need to be at least 1 meter for 
the key study period of 1980 to 2002, and if possible, high resolution imagery would be 
also be useful for earlier time periods. This requirement precluded the use of Landsat, 
SPOT, MODIS, Aster, or other medium-resolution sources of satellite imagery. 
IKONOS images were considered early in the discussions with the Burkina remote 
sensing team, but were ruled out owing to the high cost. Another criteria in the remote 
sensing approach was to use methods that could be easily replicated by the Burkina 
team following the study, and easily replicated in other parts of West Africa. Finally, we 
sought to involve and engage the Burkina remote sensing team in each phase of the 
analysis. 

The Burkina study relied upon at least three sources of remotely sensed imagery: 
Corona satellite photography from 1968, aerial photography from the 1982-84 period, 
and recent color aerial photography acquired by the pro,ject remote sensing team in 
June 2002. Where possible, supplementary aerial photographic coverage was 
purchased representing the early to mid 1990's. These sources of imagery satisfied 
our initial requirements: coverage of the key time periods, low cost, replicable in other 
areas, and one-meter or better resolution (except for the Corona satellite photography 
with a nominal resolution of two to three meters - still considered high-resolution by 
most remote sensing scientists). 

The aerial photography from the 1980's and 1990's was purchased from the lnstitut 
Gbographique du Burkiba (IGB). Given their experience in mounting their own aerial 
surveys, early in the project the remote sensing team contracted with them to acquire 
receni (2001 or 2002) coverage o i  the 12 study sites. After many months of delays, it 
became apparent that the IGB would not able to honor the contract and the order was 
cancelled. This created a dilemma, since recent aerial photography was critical to the 
project. A fallback plan was put into place: the project would acquire its own aerial 
photography. EDC scientists had experience collecting aerial photography in Senegal 
and in Mali, and a similar plan was devised for Burkina. in June 2002, an EDC scientist 
teamed up with the Centre SlGET (GIs and Remote Sensing Center in Ouagadougou) 
to fly over the 12 study sites. Four flights were made over a period of a week, with the 
result that complete, vertically-oriented, stereographic, color aerial photography was 
acquired of each study site, at a nominal scale of 1:5000. The ground resolution was 
approximately 25 centimeters. Copies of approximately 1000 photographs were 
yovided to the SlGET Center for analysis a r d  mapping F ig~re  5 shows an example of 



one of these photos, acquired over the village of Noh. EDC also provided a general 
technical outline for the preparation and interpretation of the aerial photos ivi:h the goal 
of producing time-series land use and land cover maps of each study site. 

Because of the inherent distortion in aerial photography, the EDC provided the SIGET 
Center with systematically corrected Landsat 7 images of each study area, to be used 
as a background for geometrically referencing the information mapped from the aerial 
photographs (as well as the Corona photography, which has its own unique spatial 
distortion characteristics). The Landsat images were printed at 1 :BOO0 scale in order to 
facilitate the transfer of interpreted map information from the 2002 color photographs 
(normally Landsat images are not enlarged to such a large scale. but in this case t'iey 
were useful as a background image for compilation and registration of the aerial photcs: 
the detailed 2002 aerial photos provided nearly all of the information on land cover and 
SWC practices). Topographic maps from the IGB at a scale of 1:200.000 were aiso 
purchased as a general reference for navigation, for locating places, draizase featti-es. 
topography, etc. 

The EDC produced digital Corona photo-mosaic of the Central Plateau in sapp%t of the 
study, in both hardcopy and digital formats. The mosaic construction was an 
experiment in geometric rectification. A Landsat ETM+ panchromatic image was X e d  
as the reference image in the rectification process. After a few trials, :he C ~ T O : ~  3%:3 
strips were successfully registered to the Landsat image, yielding a seamiess cigi:al 
photo mosaic of the Central Plateau representing the 1368 baseline. The przhc: 
turned out to be more of a curiosity than a practical tool for the time-series mapping of 
the study sites. One disadvantage of the mosaic is that some of the detailed in fo r~a t ion  
visible on the original film positives was lost in the scanning process. i iad  we 
preserved the detail in the digital mosaic. the digital file would havs been so i m m z s e  
as to be unmanageable. (A Landsat 7 mosaic was also produced. but it r.ain!y mi,?:& 
the Upper Niger River Basin in Mali). 

A derivative of ihe Coiona mosaic ,was planned if time allowed: ihe idea ivas to ?733uce 
a computer-simulated f!icr'.t d w e r  the Csntr3l P13tew s i n g  !he -n?szic, me?;& :G:h 
detli ied a Digital Elevation Modal to be provided by NASA. in t i r e  h r  the '?i',?i.d 
Summit. Unfortunately, the DEM was not delivered in t i ne  to showcase ihis p r d ~ c t  zt 
the Summit. It, too, would have been mo:e of a technical curiosity than a practical 
contribution to the study at hand. 

Field Data Collection 

The members of the remote sensing team became dirsctiy acquaints:! with ;he physical 
characteristics of the land-cover and land-use during several field :-i3s taken during 
2002. These field trips were instrumental in ihe pCloto inter?-et?tign 273 r q p ? g  
process. Some of the remote sensing team members also pazicifi3!3? in :5e f z d  



studies, including transect surveys to collect detailed physical information on crops and 
production, SWC practices, vegetation, etc. 

The EDC provided both imagery and GPS units to the remote sensing team. The 
imagery and GPS units will be housed permanently at the SIGET Center for use in 
future applications. 

Time-Series Map Preparation 

With the time-series aerial photography and Landsat reference imagery in-hand, the 
Burkina remote sensing team began the process of preparing time-series land- 
uselland-cover and vegetation condition maps of each of the 12 study areas. They 
defined approximately a dozen land-uselland-cover types from the fieldwork. They then 
constructed photo-mosaics of the 2002 aerial photos, registered to the Landsat base 
images, at a scale of 1:8000. This was followed by the careful process of manual 
interpretation of cover types and conditions, including the identification of lands treated 
with SWC practices. The interpretation process was repeated for the two earlier 
periods, using the historical aerial photographs and the Corona satellite photographs 
from 1968. By August 2002, many of the village-based study areas had been mapped, 
and several example map products were presented by Patrice Sanou, Director of 
SIGET, at the World Summit on Sustainable Development in Johannesburg. All time- 
series maps were complete by October 2002. Figure 6 presents the three-period tirne- 
series for the Noh study area. 

Challenges and Problems Encountered in  Time-Series Mapping 

In November, the project team, including the EDC project geographer, carefully 
reviewed the time-series map products. The SIGET map team was commended for the 
level-of-effort and great detail of the maps. However, the reviewers discovered a 
serious methodological flaw that compromised the results. Time-series mapping, which 
is designed by nature to bring out land-use and iand-cover changes, must be 
approached with strict procsduial guidslines, All factcis , ~ s s t  be kept cnnsistent f:om 
,one date of analysis to another. This includes the spatial detail (i.e. minimam mapping 
unit size), thematic detail (consistent use of map classes), scale, and geometric 
properties. Keeping all factors consistent can be challenging, because the sources of 
imagery are often very different. In our case, the image characteristics of Corona, 
historical medium-scale1 black-and-white aerial photography, and large-scale color 
aerial photography did pose challenges to the interpreters. Unfortunately, the 
interpreters fell into several traps. They produced very sptially-detailed maps from the 
large-scale 2002 photographs, spatially-general maps from the medium-scale 1980's 
aerial photographs, and moderately-detailed maps from the Corona photographs. 
Thus, the first rule of consistency of spatial detail had Seen broken. This was further 
complicated by the fact that they used too many thematic land-cover classes, many of 
which could not be consisteniiy identified from one image date to another. They ra:: 



into other difficulties, but the main problems were those mentioned a b w e  They the1 
used a G Is  to derive comparative statistics of land-use and land-cover chanse. based 
on the maps. They concluded that great land-cover changes were occurring 
(predominantly negative trends) in all study sites, whereas in reality, many of the 
changes resulted from inconsistencies in the mapping. Despite the considerable level- 
of-effort put into generating the maps and statistics, the project team was obii;ed to 
reject the results of this first effort. The remote sensing team regrouped. reviewed the 
methodological problems, and initiated a second effort to produce usable maps and 
statistics still needed by the project. Owing to time limitations, less ambitioils gcals 
were defined by the project steering committee, including a more geographica!ly 
focused analysis on transects that bisect each study area. Full-coverage time-series 
maps were required for 3 of the 12 study areas. As of this writing, this e f fx t  had jtist 
been completed by the Burkina remote sensing team, and the report is ctirren!ly under 
review. Although there are still some map corrections to be made, !he basic line-series 
analysis is sound. 

W e  felt that it would be premature to include examples of the maps in this re?ort. as 
they will require some revision. However, we include the following written analysis o i  
three of the 12 case studies as examples of some of the useful and ~~ar!;!at i \ ,z 
information gleaned from the time-series imagery. 

Time-Series Image Analysis of the Ranawa Terroir 

Ranawa is one of the most remarkable villages of the entire study. I; provides i ls ,.v;th a 
graphic example of what can be done to improve environmental condit io~s i:? a bars?. 
resource-poor, Sahelian landscape. The evidence is clear, whether you are 5:iving 
through the village terroir for the first tine, or viewing the resources th:oq'7 !'-?-se5es 
imagery. The following is a discussion of the trends as determined i? r5s j?  the rim?- 
series imagery. 

in 1968, ine overail piciure of ihe Zanawa terroir is one of an agricuitural t13e 2arkian-J 
oc,2upjiiii,3 a bioaj ;IFj, zu;i ,:nu ?,dzd hi: I - . .  1 . 2 ~ 4  I - + - - ; & ; -  ~s!c$!ttta -I-*--.. paLzcUs .-.,d,z, --.,-.-=A - d  I-.. - 7  ri- -?a- - ? -  

bushland, ( J - I ~ I , ~  , , 8 , n G  - - - \  ,e,,,qg of ;he =:her study villages, the tree carir!ao.? Is 2~i!3  ::?I! 
developed, and there are relatively few areas where the parkland thins a;:. 012 r ~ i  :?l 

relatively treeless areas is comprised of agricultural fields at ths eastcn 233 of rl-e 
terroir, bounded by the slopes of the plateau. 

Comparing the 1968 land cover to the situation depicted in the i 584 aer:ai $?s tsgra$?.  
we see confirmation that the agricultu:al tree parkland :?mains intact. ::.i:i ii?le 
evidence of decline (despite severe drought in 1 S7O-l273 and :932-lG%). Ame:.?r. 
the 'natural' vegetation on the surrounding p!ateaus has d e p 3 e d ,  n3 dosbt r k e  
combined effects of drought and increasing iuman p:?ssl~:s 3n : .m?y -3321-233, 

especially firewood collection. 



By 1984, Ranawa was one of the few villages that began experimenting with SWC in 
the form of rock lines along the contour. Indeed, one can see the beginnings of the 
rock lines in the 1984 aerial photo on the fields at the eastern end of the terroir. The 
lines had already been in place for at least several years, as evidenced by the 
regeneration of woody vegetation along many of the lines. 

Turning to the 2002 aerial photographs, we find that Ranawa is still dominated by 
impressive agricultural tree parkland. Quantitative measurements taken along an east- 
west transect through the terroir indicate that the tree cover in the agricultural parkland 
amounted to 7 percent in 1984, and had increased to I2 percent in 2002. Rarely do we 
see agricultural tree parklands of this density in Sahelian West Africa. The diversity of 
trees is also quite high, as seen by the various tree canopy types that can be 
recognized on the 2002 color aerial photographs. Clearly, protecting and nurturing the 
development of the tree parkland is a priority for local farmers, and their efforts are 
paying off. 

A relatively minor fraction of the cultivated lands of Ranawa occur outside the parkland, 
particularly in the western areas. These fields also appear not to have been treated 
with rock lines. For these untreated fields, the vegetation cover is low and the trend is 
stable: 3 to 7 percent in both 1984 and 2002. In contrast, the densest areas of tree 
cover occur along several low drainage channels. In 1984, the tree cover averaged 22 
percent, but this figure increased quite substantially to an average of 33 percent in 
2002. These areas are part of the agricultural tree parkland, subject to seasonal 
flooding. 

Perhaps the most impressive environmental changes in Ranawa occur on the 
agricultural fields at the east side. These areas were nearly barren in 1968, were being 
rehabilitated using rock lines by 1984, and have today become important croplands. 
This is a classic example of the rehabilitation of the degraded zipelle. In 1968, the 
woody cover was nearly zero; in 1984, vegetation regeneration was already occurring 
along the rock lines, with total woody cover of 5 percent. In 2002, the woody cover had 
reached I I percent, nearly the level of the mature tree parkland. This local example is 
one of the most impressive positive physical charges we have enco~ntered among all 
12 study sites. It should serve as an example of the great possibilities for 
environmental improvement in this harsh region. 

What makes the above example all the more remarkable is the fact that the main 
Ranawa village cluster lies less than 100 meters from the rehabilitated land, and the 
fact that the village has grown quickly in size over the pzst 3 decades. Although actual 
population figures are always difficult to obtain for individual villages, the area of a 
village can serve as a proxy for population growth. Village area is rather easily 
measured from the time-series photographs. In the case of Ranawa, in 1968 village 
area totaled 0.6 hectares. By 1984 it had grown to 2.5 hectares, and in 2002 it 



occupied 3.1 hectares. Thus, the village area grew by over a factor of 5 cver the 31- 
year period. 

Time-Series Image Analysis of the Sam Terroir 

The village of Sam presented us with one of the pleasant surprises of !he entire study. 
We knew that the villagers were using a modest level of SWC practices, h i t  it was not 
until we completed the time-series aerial photo study that we realized the great impact 
of the use of these practices on increasing the vegetation cover and decreasins soil 
erosion. The main areas of intervention are on cropland to the southwest of the main 
village clusters. In 1968, the Corona photo clearly shows a large area of degraded. 
nearly treeless cropland to the south and west of the intermittent drainage channel t i a t  
crosses through the terroir. Extending beyond the cropland is a large, decuded zi?61/6. 
and areas of open bushland. Most of the farmed areas of Sam a p p a r  nearly treeless. 
and even the drainage channel was fringed with relatively few trees. There is evidence 
of a bush fallow system in use, as some areas within the terroir appear uncultiva:ed. 
with evidence of short-term bush encroachment. 

Fourteen years later, in 1982, the cropland areas are for the most part bare, with only a 
few scattered trees in the fields. The bush fallow system is still in use, showing in a 
shift in the cultivation -fallow pattern relative to the earlier photo. 3ush cwer  is seen io  
regenerate in the fallow areas. There is no direct photographic evidence of the zse of 
SWC practices in the fields. Surprisingly, there is a significant increase in riparian trees 
along the drainage channel (relative to 1968), with trees cover covering abo-t 3O0$  of 
the low-lying area. 

Between 1982 and 2002, a remarkable transformation began tc occilr in !he 5~32!37d 
areas. The 2002 photos show numerous rock bunds, some on the contoi;r. others 
placed at odd angles. What is most striking is the regeneration of t:33 2nd S-.s:iss 
along the contours, 2nd the increase in field trees on ;he treated land. Usin-j :he az6al 
photos, we quantified the percent woody cover on cropland treated with S\YC in 202. 
and compared these results to the sane areas on the 1982 photo. in 20C2, ivosdy 
cover on treated land had reached a respectable lo%, up from 536 in 1552. 3ec32se 
most of the tree cover is composed of young, small trees, we expect the percept cover 
to increase significantly in the next decade. The impact of the SLVC practices on 
cropland is only just beginning in Sam, but the results are already v e y  impressive. 

Doundougou 

The land cover trends in the Doundoggou terroir over the past 35 ysars sxkibit an 
overall decline in the vegetation cover. The positive imsacts seen in piysicaily s i ~ i i a r  

. . 
terroirs such as Sam have not yet been realized in Doundougou. On a pcs:t::e m te .  
however, there is clear evidenc2 of the r%n?t introcibction gf S'.'I!C ?r?? '~es  :P :he ' c r ~  



of rock lines on fields to the south of the main drainage channel. Judging from what we 
have seen in other terroirs, we fully expect these interventions to lead to positive gains 
in vegetation cover, a reduction in soil erosion, and increased water infiltration. 

In 1968, the Corona satellite photograph shows that the terroir is surrounded by 
relatively dense bushland formation. Cropland is limited in area, supporting a small 
population, with individual fields carved out of the bushland. There are relatively few 
field trees, and some fields appear quite denuded. The gentle slopes along the 
drainage channel show signs of severe erosion, forming small zipelle. 

By 1983, as seen in the aerial photographs, there was a significant decline in the 
vegetation resources, both on farm and in the surrounding bush. As with other sites, 
drought seems to have taken a toll. Part of the vegetation removal is a result of 
expansion of cropland area into the bushland. Between 1983 and 2002. the vegetation 
cover stabilized somewhat, but never regained the level of cover seen in the 1968 
Corona photo. We quantified the vegetation cover trends along a representative 
transect, using the 1983 and 2002 aerial photographs. Untreated cropland in both 
periods exhibits very sparse vegetation cover: 1.6 percent in 1983 and 1.5 percent in 
2002. Fields that were treated with rock lines in recent years occur in fields with 
somewhat more vegetation cover: 6 percent in I983 and 6 percent in 2002. It seems 
that the SWC practices are too recent to have had an impact on the vegetation. The 
surrounding bushland has declined in cover from 27 percent in 1983 to 18 percent in 
2002. Percent cover was significantly higher in 1968, but resolution limitations 
associated with the Corona photograph preclude making quantitative measurements of 
bushland formations. Finally, the riparian tree cover associated with the main east-west 
drainage channel has quite stable over the last 20 years: 20 percent cover in 1983; 19 
~ercent  cover in 2002. 

Differences Between Sites Using SWC and 'Control' Sites Without SWC Practices 

Among the 12 case studies, 3 village sites weie chosen as control sites to determine if 
sites without SWC intexentions were significantly diffsrslt from thcse with SWC- 

. . -. 
trezted lands. .Wee carrying out some of me ?!eIdworkl /t became ciear that these 
villages actually had used some SWC practices, and that they would not represent true 
control sites. Conversely, some of the 9 villages considered to be significant 'users' of 
SWC were in fact just getting started (e.g. Doundougo~~); most presented a complex 
picture in that some fields were treated with SWC while others were not. The concept 
of testing for significant differences between these 3 three villages and the other 9 was 
not pursued since, in reality, all used some degree of SWC, and the levels of use could 
not be generalized at the village level. Rather, the impacis of SWC practices were 
evaluated at the field and household level. The image analysis clearly shows the 
contrast between treated and untreated fields, especially where SWC has been in place 
for a number of years. Impacts of SWC on household revenues, yields, diversification 



of income-generating activities, migration, and other factors will be discussed in repo:',s 
prepared by the other project teams. 

Conclusion and Next Steps 

The results of the time-series image analysis are just part of the overall efforl by the 
four teams to study the process of agricultural intensification and environmental trends 
on the Central Plateau. Despite a setback in the initial image analysis, the remote 
sensing component has made a very significant contribution to the study. prcviding 
clear graphic evidence of agricultural intensification and land management ?ractices 
that are leading to increased yields, improved economic conditions, reduced poverty. 
and a halt to out-migration. There is no question that SWC practices are btaving a 
positive effect on yields, reclamation of barren surfaces, and regeneration of on-farm 
vegetation. The imagery and derived map products are already helping us snare this 
important development story with the development community and the senera1 pubii:. 

The process of generating time-series land-cover maps from sweral image sources 
was a new experience for the Burkina remote sensing scientists. The challenges and 

-. 
problems encountered along the way provided an excellent learning op?o?unity. : ne 
overall exercise strengthened their capacity to carry out future envirornenta! ::end 
analyses. They saw first-hand the pitfalls of time-series mapping, and ,.vers abl; to 
correct their approach. 

Early results of both the imagery and maps were prepared in time for the \Tarid S y m W  
on Sustainable Development in August 2002. Socioeconomic results were a!so 
presented, tracing the transformation process from a harsh environment and diffifi-liit 
economic situation of the 1980's, to an improved, diversifTed agricul!li:al si!:atim -.f 
today. 

As a result of presentations at the World Summit, the international ;;?e~ia k;an :2 

follow this developing story with keen interest. After the Summit, nur re rox  inierviz+.s 
were given with major European radio stations, including !he B3C. Radio France 
inteinaiionaie, 2nd Deuiche '$$eiie, 2 siifish feievision jocvrr~,y;a,-y' siodiic.ei iiavs;sj 

. - 
to Bur;:i,na to iniepJbw the p r o j ~ c ?  ':-an, ,&:',i-!es :;.;re -2s "32.; 7,3j,r ~-:;;,53; 

newspapers. The American press also began to run articles, notably the 3cston Gi33e 
(December 2002), Discover Magazine (January 2003). and National Geographic 
Magazine (in press). Within Surkina, interest in the results is growing am,ang t k  - 
country's leaders, including several cabinet-level ofTicia!s. I he project team 3:ganizej 
field trips to the Yatenga and Barn ?rovinces for both the former a i d  curre-(t U.S. 
ambassadors to Burkina, as well as the German anbassador and :he head of :he 
Dutch development agency. The !eam also briefed several pro\~incial govei-0:s. 



report prepared. A final workshop has been scheduled by the project team for late 
June, in Ouagadougou, to present the results to high-level government officials, 
international donors, and development NGO's. An additional workshop is planned to be 
held in one of the provinces to provide feedback to village representatives from all 12 
study areas. These workshops represent the official end to this activity. However, 
efforts will continue thereafter to publish the results. 

Case Studies on  Monitoring Environmental Dynamics and Agricultural 
Intensification in Southern Mali (1965 - 2002) 

Introduction 

A team comprised of scientists and field technicians from the EROS Data Center (EDC) 
and the OHVN (Office de la Haute Vallee du Fleuve Niger) in Mali defined an approach 
to monitor land resource trends in one of OHVN's major zones of intervention. The 
objective was to track indicators of agricultural intensification in rural communities in the 
OHVN zone, from 1965 to 2002. A second objective was to evaluate the use of remote 
sensing tools for long-term monitoring of natural resources and agricultural trends at 
local scales, and to introduce these tools to OHVN staff. The study goals are similar to 
those of the Burkina project described above, although more limited to an assessment 
of land use and land cover trends. The OHVN staff began by identifying nine village- 
based study areas, based on evidence of significant adoption of a variety of natural 
resource management practices. To these nine, we added an additional 12 village- 
based study areas to compare land-use and land-cover trends between those that had 
received OHVN technical assistance in natural resource management, and those that 
had received little or no training in NRM. The cluster of 21 study areas is located in the 
Arrondissements of Sarankoroba and Ouelessebougou, south of Bamako. Figure 7 
shows the general location of the OHVN study area in hlali. 

Preliminary fieldwork and reconnaissance aerial surveys were initiated over the study 
area in November 2000. The present effort built upon experience and preliminary data 

--,I ....'..A -L  L L - *  a:- L ' A  sets LUII~L.L~.U dl L ~ L ~ L  !,!!!e. It also d i lus  upon repots hr;i field kips conducted by 
McSahuey (1995) and Kelly (2000) carried out in 1998 a& 1999. 

The early field reports by McGahuey (1998) and Kelly (2000), and the reconnaissance 
aerial survey conducted by EDC showed that farming cs3mmunities within the OHVN 
Zone of southern Mali exhibit positive trends in the adoption of natural iesource 
management, agricultural production through increasing yields, and increasing stability 
in the use of land for cultivation (little or no expansion into 'natural' habitats), despite the 
pressures of increasing population and periods of drought. Our hypothesis is that these 
positive trends stand in contrast to conditions in surrounding communities that have not 
benefited as much from outside intervention (extension work, training, etc.). The 
thought is that village lands that do not show evidence ~f continuing agricultural 



expansion are intensifying and diversify~ng production (including nm-agric~ltural 
economic activities). 

The study focuses on one of OHVN's main zones of intervention: the Ouelesseboxjou 
and Sarankoroba sectors south of Bamako. This is a small but important rg-31 
production zone. According to OHVN statistics. the area includes over 200,000 
hectares of cultivated land in 1999, including over 5 percent of Mali's cotton ?rduci i3n. 
2.3 percent of coarse grain production, and 3.5 percent or rice production. This zone is 
on the southwestern fringe of Mali's major cotton region. Because it is not it ihe :ore 
cotton region where agricultural saturation has occurred, much of the land is still 
covered by various forms of natural vegetation, providing important forest 3roducts io  
surrounding cities, including Bamako. Despite this, the region is plagued with serioils 
problems of soil erosion, deforestation, and loss of unique wetland and gallery forests. 
For this reason, a more concerted effort is needed to monitor and characterize the 
changes, positive and negative, occurring in the region. An outcome of the present 
effort is to increase awareness of the land resource changes among OHVN s!aff. 37d 
among their development partners in Mali. 

The USAID bilateral mission in Mali began to support the OHVN in 1973. <ey 
components of this support, particularly since 1990, have included 'he restructuring of 
the OHVN to improve the quality of its extension services. Another thrust was to ~ x e  
credit and market activities to the private sector. Another important area of CSAIS 
support was the priority given to promoting natural resource management :K?ld) 

~:Icess techniques (Kelly. 2000). In other areas of West Africa, the adoption of NRM pra-" 
has been shown to be a catalyst for improving agricultural prodxtion. wFal I::'eliknds. 
and improving the resource base. The current monitoring effort contribiltes to USAID'S 
interest in monitoring the impact of NRM use in the OHVN, particulady in :egard t3 :he 
process of agricultural intensification and conservation of 08-f3rm veg&a:ign - 3 ~ 3 3 ~ 3 %  

Ths approach was to cse remote s9nsing and g~ographic  infor-nation s y s t e ~ s  :o 
co!lect and analyze time-series data io  deiive tiends in c i o p l a d  are and r.a;ii:31 
Fesource conditi=m (especiz!!v . \.ece!z!i=n - r,ver). Szte!!i!e j-32ex - ,  f:n- !G55 !+-c-=" ., 
2001 were col!ected, ana!)md, 2nd u s d  tr, p rodwe 32ps  2nd ~ t x i s t i c s  n? i3?2 i s ?  
and land cover trends. 

Description of the Study Area 

- 
I he study area focuses on the viiiage iands or ierroirs of 21 agricuitilral m;~ im~ ln i i i 5s  
within the Arronaissem~nts of Sanankoroba and OuSlSssSS3up~. in !1?3 sx the rn  3313 
of the Cercle de Bamako. The communiiies lie within a 45 X 45 km 3:sa. centeied 02 a 
point abogt 60 krn south of aamako. T3is places the study a:?. riirhin :k Hast 3aci- 
Niger Occidental, an agroecoiogica! resion that lies in :he ce-;i:?l Sur'3-~"t:x! i .-z::~ 
region of West Africa. Average annual rainfall ranged between 1CiC19 an? 1222 T,T i ?  
the 194C)'s through 1 9 6 9 ' ~ ~  bu: d?c!ined to 890 to ?1)39 -? ds-in: :" ,1573s. : ; ? Z ' s .  



and 1990's. The rainy season extends from May to October, but the rains are 
concentrated in a period of 70 to 80 days. The annual mean temperature is 
approximately 30 degrees C. According to Fofana et al. (199?), this agroecological 
region includes 29% non-arable lands, and 71 % arable lands comprised of loams and 
loamy-clays. The geomorphology is that of a plain with low hills, gentle slopes and 
broad valleys. Laterite caps many of the low hills, forming a nearly impenetrable 
surface devoid of most woody vegetation (called bowe in Fulani). Geologically, the 
area lies on the Precambrian Shield, composed of undifferentiated granites. The 
natural vegetation reflects the diversity of landscapes. One can find a wide range of 
vegetation formations, from the nearly bare bowe surfaces to the gallery forests along 
watercourses. The predominant formation in less disturbed areas is the wooded 
savanna. More disturbed sites are dominated by open shrub and tree savannas. 
Agricultural tree parklands dominate the cultivated fields in the broad valleys. 

This region is known to have serious erosion, soil degradation and deforestation 
problems. Expansion of cropland into natural areas was common, particularly driven by 
the economic pressure to produce more cotton. Human pressure on woody resources 
was also acute, from both local and external sources. Despite this, anectodal evidence 
from preliminary field surveys indicated positive trends over the last decade. Farmers 
interviewed related that life is better now than 10 years ago. They indicated that yields 
of all crops had increased, especially among farmers adopting SWC practices. There 
was less out-migration in recent years (McGahuey. 1998). 

Cultural Geography and Agriculture 

The population is primarily composed of people from the Bambara ethnic group. Most 
are smallholder farmers. The 1976 census indicated a rural population density of 14 to 
21 people per square km. Today, dozens of small agricultural communities inhabit the 
broad valleys between the low-lying hills and crests. From an aerial perspective, it is 
evident that most cultivated fields occur on the best sites and on the better, deeper soils 
of the broad valleys and shallow slopes; cropland is ger,erally absent from the uplands 
2nd iro"a.7 surfaces. The pzttern of natural 2nd c ~ ~ l t u r ~ !  !rndscapes is mainly a 
reflection of the type of soil, the spatial paiiern of iieids, ihe cropiand use intensity, tne 
field type, and the agricultural practices. 

The primary crop types can be distinguished by the means of water supply. Crops in 
hydromorphic zones along valley bottoms and depressions are seasonally subject to 
flooding. These areas are primarily devoted to rice. The broad valleys and gentle 
slopes are devoted to rain-fed crops, the predominant agriculture in this part of Mali. 
The main food staple crops are millet and sorghum, and to a lesser extent, maize. 
These crops are cultivated throughout the study area. Cotton is the most important 
cash crop and main source of outside revenue. Cultivation of peanuts represents a 
secondary cash crop. Farmers maintain useful trees in these fields, primarily the karife 
(Vite!laria paradora), fcllowed in rank hy the nere (Parkis i,n!obosa). The fruit of the 



karite is the shea butter nut, which is harvested and processed by women. Tnis is a 
major income-generating activity. 

Land tenure in Mali can be characterized by the coexistence of the customary iand laws 
and the national codes on land tenure. Under customary law, access to land is :raced 
back to the 'right of the axe' and 'right of fire', and by inheritance (hlaicja, 1994). Over 
90 percent of the cultivated lands in Mali are managed under the customav iand iaws. - 
The village is truly the focus point for decisions regarding land ownership and use. he 
national land tenure code in Mali recognizes the customary land laws as long as :IZ 

State does not need the land for its purposes. 

Raising livestock is another important activity. This sector has seen a significant 
increase in recent years. Besides the traditional livestock owners (agropastoralists). 
others including farmers, merchants and civil servants have been investing in livestock. 
Animal herds represent a means of investing and accruing capital. Flrrke:m=re, 

owning livestock is complementary to growing crops. It provides animal trac'ion ici Lse 
in the fields, a source of manure, and a variety of animal products. 

Remote Sensing Data 

Our intent was to use a variety of practical, low-cost tools to evaluate the trends in :ard 
use i land cover, and natural resource management techniqlres at the local scale of :k 
terroir vi//ageois (traditional village managed lands). This approach included mlri:i;'e 
remote sensing systems, brief field visits, and semi-structured interviews. Renotely 
sensed images acquired over time were used to generate time-series ma?s Cha?ges 
in land use I land cover were described and, where possible, quantified. A s e c x d  
objective was to demonstrate the use of these monitoring and mapinr ;  !m!s ts 3 5  

counterparts in the OHVN agency. 

This study relied heavily on historical and c m e n t  records cf ths land ~ - 5 a c e  r s s s x s s  
in photographic and image formals. In compiling the data sets. so~-,k.t ir?ase?f ;h~: 
(a) prcvided a :eca:c! fcr pe rk !  sf a! !east three &ca.'es, (5) ?:.x :e35/!;1 z\.,z/iz?'e, ?? 
over !his study area and across broader areas sf  \V?s! Africa. (c) . . ?sas reizrke',y 
inexpensive to acquire and process, and (d) provided medium to 5igh r?s3Isti3n 
coverage needed to make local scale assessments. W e  assembled remote s?:,si-ig 
data from six different sources, representing four distinct types (TaSie 1 ). n adiit isn :3 
these data, we also obtained two base maps covering the study area at ?213?.905 
scaie, kom ihe lnstitut Giographiqu? du Mali. 
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Tabie 1. Remote Sensino Data Assembled for the OHVN Studv Area 

Date Sensor Format Scale at Source 
Interpretation 

April 1943? Aerial 9 X 9 B&W prints U.S. Army Air Force 

camera 
lnstitut Geographique 

Camera du Mali (Mission KLM 

Center 
USGS EROS Data 

ETM+ 1 center 
oct. 2001 

35 mm color slides Variable, large scale, , USGS EROS Data 
and vertical and oblique Center 
Nov 2001 ! 

1943 Aerial Photography: This photography was taken by the U.S. Army Air Force, 
covering much of West Africa. It was flown using B-17's and B-24's. The photos were 
used to prepare aeronautical charts during World War II. Unfortunately, the coverage 
of the study area is limited to the southern edge, and the photos exist only in oblique 
format. The quality and detail is very good, and land use / land cover assessments are 
feasible using the foreground portions of each photo. 

1965 Corona Satellite Photography: Four Corona frames provide complete coverage 
of the study area. These are part of a world-wide archive from the 1960's. There is 
100% coverage of Mali. The ground resolution of film positives is on the order of 2 
meters. The Corona Program was part of the U.S. space-based reconnaissance 
system during the Cold War era. These historical satellite photographs were 
declassified in 1995 in the interest of science. They provide a remarkable record of the 
Ex th 's  s u r f x e  s o r e  35 years ago. 

1973 Aerial Photography: This general purpose aerial photography was collected to 
update the coverage of southern Mali. Unfortunately, tha reproduction quality of the 
prints we purchased was very poor. Vignetting effects were exacerbated in the 
reproduction, leading to areas of over- and under-exposiire. The photos were used as 
a general reference, but were not directly used in this study. "can we measure village 
size?** 

198611988 and 199912001 Landsat Images: The 198611988 Landsat TM images were 
selected because they represents the period when USAID and OHVN were just 
beginning to intervene in the study area, providing a good pre-intervention baseline. 
The 199912001 irnaaes ., represent the near-current land !?re 1 !and cover situation. 411 



images were acquired in late October at the start of the dry scason T i e  ~ a r i o . ' ~  l a d  
cover types are more readily distinguished at this time of year. 

2000 and 2001 Aerial Surveys: The most recent aerial photographs were collected by 
the EROS Data Center, using a rented airplane (Cessna 150). Quasi-veflical to ohliqae 
color photographs were taken from a low altitude of about 1200 feet above ground 
level. The aerial survey was not intended to provide complete coverage. Rather, it 
provided a detailed set of photographs to help define land cover classes, and to aid in 
interpretation of the Landsat images (unlike Burkina, we used time-series Corona arid 
Landsat as the primary source of imagery for the study). Figure 8 shows t ~ o  typical 
photographs taken over the study area. 

Field Data Collection 

W e  traveled to the study area in November 2000 and February 2001 with the fol lwing 
objectives: (a) become acquainted with the physical geography of the area. ( S )  deFce 
land use and land cover types that could be mapped and monitored over :ime. .c! cain 
a perspective on the cultural patterns including human use and modi5ca!ion of :he 
natural ecosystem, agriculture, and natural resource management practices. We 
documented a variety of landscapes, using a GPS and camera to record our 
observations. W e  also spent many hours conducting semi-s:ructured inter&.~-:s .v.i:?, 

farmers in order to gain an insight into the changes in natural resources and arjncultli-al 
practices that had occurred in their lifetimes. Our visits :o this OHVN sec:or are a 
follow-up to visits made earlier by USAID and OHVN agricultural and econanic 
specialists (see McGahuey, 1998; Kelly, 2000). The earlier visits sewed to caiiec? 3 

wealth of anecdotal and statistical information on natural resource managemect :rends 
in these and other terroirs in the OHVN Zone. 

Definition of Land-Use and land-Cover Classes 

Cropland: All agricultural fields were mapped. No distinction was ma52 5exe;n 
irrigated and rain-fed agriculture; :he latter type is predominant. Short-term yassy  
fallow fields were included in this class. Many fields inclsds iieid :rses. ;ai:-. , .8L.d ' - A  S ,  : y  'h= t; ,., 

karite and the nere. 

Tree Savannas and Savanna Woodlands: This ciass includes con-a-,ricdtu:al 
vegetation formations, all with a woody cover component. The iormatiors range <ram 

-, 
rslatively open shrub and tree savannzs, t3 rn~~derately 3pcn savanna ?!333/a?2s. . ?e 
p ~ r c e n t  woody cover ranges from aboi;! 5 to $0 percent. Tke fo;>s:iscs :a1 52 5 9 3  
--I ;c,aL,.b,, +;\,=.I,, 3ri-t;no vs,hL,,rb in  ." h3  ,,,a:,,, ,;I,, . 4 0 . - ~ ~ a =  ,,,,,,,d, a rss;!: , . i,t -4 ,,:,-- ..,,,4,..t.,, d - , , ~ : - ~  3 . 1 - r  - -d  z-2Lz! . ,.::a .;--- , z>. 



Gallery Forest and Woodland: The gallery forest is a de~se ,  semi-evergreen woodland 
formation found along watercourses; the woodland refers to an open dry woodland 
typical of the Sudanian bioclimatic zone. The tree cover ranges from 40 to 80 percent 
cover. 

Bow6 Grasslands: These are grasslands mostly devoid of woody vegetation, occurring 
on the laterite surfaces that cap many of the plateaus of the region. They are 
unsuitable for agriculture, but do provide grazing land during the wet season. 

Eroded and Highly Degraded Soils: These areas are characterized by bright, bare 
surfaces that have lost most or all capacity to support vegetation. The topsoil layers 
may have eroded away. 

Water Bodies: This unit includes semi-permanent ponds and lakes. 

Mapping Approach 

The following is a brief summary of the steps taken to produce time-series land-use and 
land-cover maps and statistics for each of the 21 village-based study sites. 

The first task was to prepare the photographic and image data for interpretation and 
comparison. An initial consideration was to adopt a mapping scale consistent with both 
the resolution limitations of the imagery, and the dimensions of the features under 
study. The village territory or ferroir villageois, is a small geographic unit. In the OHVN 
zone, a typical ferroir may cover no more than 9 square kilometers. Experience working 
with 30-meter resolution Landsat TM imagery in Africa has shown that it can be used 
for mapping at scales as large as 1:100,000. However, Landsat 7, the latest satellite in 
the Landsat series with its Enhanced Thematic Mapper Plus sensor, is endowed with a 
two-fold improvement in resolution if the panchromatic band is used (30 meter 
multispectral and 15 meter panchromatic). For the OHVN Zone, we enlarged both the 
mgltispect;a! and pan&;s;;,atic band images to 1 :50,300, Mcst ana!ysis was done 
directly the c.o-puter s.c:een, rsther than on hardcopy prints. W P  used 
multispectral bands 5, 4, and 3 to create the color composites, which portrays 
vegetation in various hues of green. Hardcopy prints were nonetheless produced for 
sharing and distribution among OHVN colleagues. 

Topographic maps are generally available ior Mali at 1:200,000 scale irom the lnstitut 
Geographique du Mali. The Bamako-Est and Bougouni sheets cover the study area. 
The scale is rather small for terroir-level studies, so these were used for general 
orientation, for locating the villages, and for planning the flight lines, but they were not 
suitable as a base for mapping 



The Corona satellite images were also prepared for the mapping process, Tb.ey are 
archived at EROS in the form of film negatives. The appropriate Corona frarres from 
the December 10, 1965 acquisition were prchased. The transparencies were then 
digitally scanned, yielding digital images that could be manipulated using i ~ a g e  
processing software. The nominal resolution of the original photographs w x  2 t3 3 
meters. Some loss of detail occurred during the scanning process. 

Five Corona photographic frames were used to generate a general-ptirpose digital 
mosaic of this portion of the Upper Niger River Basin, including the O W N  zone. Thre 
digital mosaic was rectified using the 1999 Landsat ETM panchromatic (1 5-meter) band 
as a reference image. The mosaic was successfully constructed and provide3 to the 
OHVN staff as a historical reference of the region (representing the 1965 situa?ion). 
Besides the Corona mosaic, a 15-image Landsat ETM digital mosaic was cons t~~c ted  
over the Upper Niger River Basin of Mali. It was also used as a general-purpose 
reference image for future studies in the region. 

Mapping, quantifying, and monitoring land resources on a terroir basis requires :h2t 
boundaries be established for each terroir. However, the thousands of ter-roirs that 
occur in Mali have never been mapped, and their boundaries can only be ascer!ain;d 
through extensive groundwork. During in-depth village-based studies, terroir 
boundaries are often depicted on sketch maps, and later transferred t3 base ~ 3 3 s  
However, this was not feasible for studies that encompass numerocs terroirs. Oxr 
approach was to approximate the terroir area and its boundaries by deiineating 
rectilinear polygons around each village, bisecting the distance between villages and 
placing boundaries at the midpoints. For some of the study sites, a simale kmx :vas 
drawn around the central village. While these are only approximations of : is  c c ~ ~ p ' e x  
reality on the ground, the resulting polygons allow 3s to q~ant i f y  trends f3r th? s39s  
geographic locations in a consistent manner. 

The digital Landsat images from i986i1988 and i599/2001 were manuairy in:sp:eis3 
to generate land use and land-cover trend statistics each of ins 21 viilase s:u3y siiss. 
T h o  int0-n~3t"tjn7 ,,:;aS nr03tl 6"p;l;f~to.4 h,. ~ ~ . - . i : i ~ + ; ~ n  i +  3n2;nSI +h.= PO-?.-.+ --I-- 3?-;31 , , ,  , . v l y ' - . U L ' Y '  ?."-.'j '"'.".-.-" .,, , ~ , I U " L I S  - L , , -  , - "  - , , .  --..II 

photogr2;t.s. whicr? m\!ered rn2r'y of !h2 s!l~dy si!es. The !O%'2Of?! !TE?S 1,?)2r3 

interpreted first, since they were acquired within the same general timeframe as ihe 
aerial surveys. The 1965 Corona photograph was interpreted last. A l i h o q h  t5e land 
use patterns change as one travels back in time, the detailed nature of :nese 
photographs made interpretation relatively straightforward. 

The initial intent was to produce time-ssries maps of each ~f th3 21 s?&y sSss. 
Several sites were mapped, including Sanambele, Sougoula, an3 3akoro. H~;:wsr, it 
became clear that actual ma3s were not needed in order to obtain relia5le land-use and 
land-cover trend statistics, and thgs the IaSor-intecsive mapping prosass ,::as 
bypassed. Instead, the three-period time-seriss images of each site v:s:? s 7 % l c d .  

the a:ea =f !an&uSe d m q L .  9-,4 I - -4 mdb3u-cuv-t -.,sr ',.> vbds i n +  #t8Lc~v.c .zL - - A  amt4 # , I Z S > ~ , - -  ---- --= -4 A:----' -r.z-., ':--- J : 



the images, for each period in time. The maps of the three study sites were 
nevertheless useful to demonstrate the process of time-series mapping to our 
counterparts. Strict guidelines for time-series mapping were observed, as discussed 
earlier in the Burkina project. Figure 9 shows the time-series maps of the Sanambele 
study site. 

Land-Use and Land-Cover Trends 

The percent area of each land-use and land-cover type was quantified for the 21 
village-based study sites, for each of the three periods. The graphs in figure 10 show 
the results of six representative land-use and land-cover trends. The trends fall into 
three distinct groups: (a) village terroirs where agricultural expansion (extensification) 
continues to the present day; (b) village terroirs where agricultural expansion has 
leveled off since 198611 988, indicating a trend toward intensificationldiversification; and 
(c) village terroirs where agricultural land has contracted since 198611 988, showing a 
strong trend toward intensificationldiversification. Nine of the 21 villages are ones that 
have directly benefited from OHVN interventions for at least 10 years. The others have 
had little or no contact with the OHVN. Of the nine OHVN villages, seven of t h e n  (77 
percent) fall into the groups that show trends of agricultural intensification (Kafara, 
Sougoula, Tarnala, Bini, Digan, Sanambele, and Dialakoro). Farani and Kombo are the 
only two OHVN intervention villages where agricultural expansion continues to 
encroach upon the natural vegetation. The villages of Kita. Sanankoro-Djitoumou, 
Nianzana, and Kolimba show evidence of intensification (and thus protection of the 
natural, wooded vegetation types), although the OHVN has not pushed NRM practices 
in these villages. 

The following table groups the study villages according to the land-use and land-cover 
trend patterns. The first group results from a continued pattern of agricultural 
expansion (extensification) at the expense of the surrounding 'natural' vegetation. The 
second group (center) presents terroirs in which agricultural land area has stabilized 
since the 198611983 period. The third group (right) lists the terroirs that show a 
decrease in agricultgrl !ai.:d since the 1$86!"28 period, ',:illages that have had a 70. 
,.-- ;.~-r or more histoy of OH?/?? inte:j~niions are shown in bc!d. 

Cropland Expands 
Dinfara 
Kornbo 
Digamba 
Diena 
Dara Sougoula 
Kaban Tamala 
Falan - 
Zarnbougou 1 
Oarn2n I 

Cropland Stabilizes 
Kita 
Sanankoro-Djitournou 
Nianzana 

-- Cropland Decreases 
Bini 
K & S ~  .-- 

Digan 



The land-cover and land-use trends of these groups of villages are quite distinct from - 
each other, particularly the first group (agricultaral expansion) from the other two. r r x ~  
the land-cover perspective, the OHVN seems to have made a distinct differerce in 
influencing the process of intensification. This will need to be confirmed Sy gromd 
studies to determine the level, type and duration of OHVN intervention. 

A related positive indicator is the condition of the unfarmed, wooded land areas among 
the OHVN villages. The analysis of high-resolution satellite photography. and aeriai 
photos taken by EROS Data Center staff in 2000 and 2001. show that for m x y  areas. 
there is evidence of decreased forest degradation. At Sougoula for example, the 
woody vegetation on non-cultivated lands is denser in 2001 than in 1965. The fores: is 
now managed by Sougoula's Village Association. Commercial cutting by outsiders is 
not permitted. 

In short, land use trends at seven of the nine villages studied showed a pazern of 
agricultural intensification and natural resource conservation. Several of the villases 
are managing and conserving their forest resources. The remotely sensed images 
confirmed that woody vegetation cover is as dense or denser at present than in 1955 
for those communities that manage their forest resources. Remote sensing images and 
tools for their analysis have helped OHVN staff see and monitor the i m p 3  of tneir w3-k 
to promote the adoption of a variety of natural resource management practices in the 
zone. In particular, the historical satellite photographs (from the U.S. Corona ?rograr)  
provide a unique baseline for retrospective and time-series studies ap;)Iicah'e at losal 
scales throughout Africa. 

Discussion 

Several problems were encounteied during the 2002 activity period. First. :he ;an:-,sl 
and land-cover trends for the 21 village-based study areas are clear. S-t a? 
understanding of the driving factors behind these trends is stiil lacitins. E d j  
discussions with OHVN staf indicaied that they would conduct a parallel 5ei3 siudy in 
+- :  <.!,-,r z ( 3 . n ~  of ii;isn:sniion, in order to r,haract=;i.a +ha I?...='- -' --'--':-- --" <,.-- L t > . ,  , - , , - 3 > . d l  c .c<r.>!.<.: 2.:- L S ?  zf 
NRM piactices ic: boosting a~ricultural prodaction, ~ve:sificztion 3 i  agi:~!!~':al 
products, and for soil and water conservation. They did produce a preli;-iir.arj rarkin; 
of villages according to the level of NRM use, but the survey was incornpkie a d  
superficial. The major field survey that we were anticipating had not S e s ~ n  5y the en3 
of the 2002 activity period, and as of this writing, it has si l l  not been initiated. O ~ l r  
approach was to examine land-use and land-cover trends for villages rk,a! :hey er?2.-! 
to study (as well as others where OHVN does not h a e  a historj of in!er!?-iti3n). 

The land-use and land-cover trends from this study do present an o?port-iity icr  
focusing a ~ o I I o w - u ~  field survey on the :hie$ distinct typss of Ian<-m:e: trs>?s t-zt ,:is 
found. The OHVN still plans to work ivith !CRISAT to conduct a s-nJsy 19 svaI;ate :3? 

.,.. '5- a--l,;-l ??--. - - -  '"-A ' - 4  i=vei , -  cf bl?.ib,4 x!c$kr:. ':k :re3 of land ?~st.-3, 3 5 .  . . ,z .. . : Y . , , , j  . A  _ -..3 .. S .  -- 



farmers to adopt these practices. The survey will not be limited to the Ouelessebougou 
sector of the OHVN, but is expected to canvass all sectors, including the more semi- 
arid regions north of Bamako. Having worked out a practical approach to quickly and 
inexpensively obtain time-series land-use and land-cover trends at the village terroir 
scale, the combination of a traditional field survey (including household interviews, 
focus groups, etc.) and an image-based assessment would be very informative. 
Comparing numerous physical and socioeconomic variables in villages where we show 
continued expansion with those that exhibit stable land use or even a reduction in 
agricultural land will provide valuable lessons for development practitioners who are 
promoting NRM techniques. 
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Figures - 
Figure 1. Location of the 12 study villages on the northern part of Surkica's Ceniral 
Plateau. 

1 

Figure 2. Photograph of pianiing pits, or zai. now gsed :hrwc;hout i r i l  s!~d.i 3-23 



Figure 3. Photograph of rock lines or bunds, used to slow runoff, increase infiltration, 
- 

with the effect of boosting crop yields, trapping topsoil, and promoting natural 
regeneration of woody vegetation. - 

Figure 4. Graph of annual average rainfall for Burkina, 1923 to 1999 

Average Annual Rainfall in B u r h a  Faso (1 923- 1999) 



Figure 5 Example of one of approximately 1000 aerial photographs acquired 1y :ha 
project team in June 2002. This photograph was taken over !he tenoir of No2 The 
original photo scale was approximately 1 :8000. Note that one of the key SWC 
practices -the use of rock lines or bunds - can be identified and mapped i:m t'7e 
photo 



Figure 6. Presentation of the time-series land-use and land-cover maps of the Noh 
terroir, prepared by the Burkina remote sensing team. - 
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Figure 8. Example of a low-altitude aerial photograph taken over the OHVN study area, 
southern Mali. - 



Figure 9. Time-series land-use and land-cover maps of the Sariambele study site 
Also show is the Corona and Landsat imagery used in preparing the ma35 
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Figure 10. Graphs of land-use and land-cover trends of 6 representative village-based 
study sites in southern Mali (out of a total of 21 sites). Note the distinctly different land- 
cover trends as determined by whether cropland is continuing to expand, stabilize, or 
decrease in area. 
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WSSDILand Cover Performance - NDVl Analysis 

The analysis of Normalized Difference Vegetation Index (NDVI) data in support of the 
land cover performance project will ultimately be composed of three phases. The first 
phase included a broad investigation of different statistical methods for assessing land 
performance using the long-term record of coarse resolution (8-km) NDVl imagery. The 
second phase involves the refinement of these analysis techniques and their 
application to a finer resolution (I-km) dataset for both Senegal and the Sahel. The 
third phase will entail the use of these techniques in the analysis of the reprocessed 
AGRHYMET I-kilometer NDVl data set. Last year, 2002, marked the completion of 
phase one and preliminary progress on phase two of the NEVI analysis. The current 
year has nearly brought phase two activities to ~ompletic~n and the reprocessing of data 
necessary for phase three is currently underway. 

Final results were completed on tho use of 8-km NDVl for identifying land production 
anomalies in the West African Sahel. The completed tasks included: (a) conducting 
standardized Principal Components Analysis on a set of 18 images of seasonal 
integrated and maximum NDVl for the years 1982-1999; jb) conducting a method to 
detect NDVl anomalies that relate to land production variations using a local variance 
method. This method flagged local clusteis of pixels showing anomaious behavior; 
indicative of either degradation or higher than average vegetation production; (c) 
conducting a linear regression analysis to test trends in the NDVl time series for the 
Sahel region using the 18-year data series. The results showed an encouraging 
positive trend possibly indicating an increase in overall productivity in recent years. 
iiepoirs and graphics were prepared showing the results of these tasks. 

The second phase has focused primarily on refining the local variance analysis 
technique using I-km Global AVHRR data and I-km SPOT Vegetation data. The initial 
work on three years of Global AVHRR data for Senegal showed promising results, 
however, the time-series limitations of the data set droie the need to incorporate 
another I-km NDVl product made available by the F r e ~ c l  SPOT Vegetation satel!i!e. 



EDC scientists processed SPOT NDVI data for the Sahel region in preparation f w  t i ~ e -  
series analysis of the I -km data. Using the same local variance technicse :hat was 
applied to the AVHRR data, the four-year time series of SPOT data was analyzed a ~ d  
results were incorporated with the previous AVHRR analysis. The seven years of data 
provided much more confidence in the anomaly detection in Senegal. These :es~lts 
were summarized in a poster for presentation at the Pecora 15 Land Satellite 
Information IV conference held in Denver. Colorado. 

EDC scientists further investigated three parameters used in the local va:iance 
analysis. They include moving window size, standard deviation threshold. and a 
limitation on the number of anomalous years necessary to be considered sig~ificant. 
Variability in each of these parameters was assessed to determine how they effect the 
detection o f  anomalies of varied sizes, shapes, and types. Knowledge of these effects 
allows better understanding of possible limitations when applying the local variarce 
technique over large ecologically diverse regions. 

Preliminary analysis of the seven year AVHRWSPOT time series was con?ucted for :Pe 
Sahel. The initial examination of the Sahel results focused on the noithern psitian sf 
the Central Plateau in Burkina Faso and the Upper Niger River Sasin in Mali. A number 
of study sites have been established in these areas to support other land cwer  
performance work. One of the more striking general observations was an area in 
northeast Burkina where deposition of sand has formed 'fingers' of productive soiis 
running parallel along an east-west tract. Between these sandy depositions, lie San2s 
of unproductive clay soils that allow very little vegetation grovdh. The ocai variance 
technique effectively identifies these bands of alternating productive and n3n-?iodx!i ie 
soils as both positive and negative anomalies respectively. Specific inves?i;a:ic?s of 
the twelve study sites in Surkina Faso were not as luc-ative. !Vhile. ceen in prcxi-l:), !> 
identified anomalies, the study sites showed no strong associaiions wi:? s::her pcs;:,:.e 
or negative anomaly locations. Similar r esAs  were found for sites in souTkern li'd 
W e  attribute the inability to distinguish productivity in These aisas, >sing the i x a i  
variance technique, to issues of scaie. Because ihe study siies ars only 1-2 riioi-s:srs . . .- m . 7  

. . , , ,  it is ikely ;hat I -k i lomet3 r?.,21.;ia2n NC:.:I is ifia,j?c~s:; for &:scri-; ::-;3s? 
subtle changes in :,egetatiofi p;odt~c:ivity. T:is ,:0;!3 ;I;= ;e;cl: fro- siiz": -2315:-":."" 
problems between data from two different secsors. In the laxer case, :k -ss of 3 

consistently processed data set may help t3 solve problsms associated iv?h sral!-scaie 
anomaly detection using these methods. 

As a result of the work in Senegal, a zanuscript titled ',4ssessing Land Co;er 
Performance in Senegal, West Africa using 1-km infogrsted NDVI, Local Vxizince 
Analysis, and  High Resolution Satellite 1magery"was prepared for pFessn:a?lon at SSb, 
the Association of American Geographer's cmfermc? a ~ d  the Dakar CarSon . . 
Workshop in March of 2003. Results of the sensi!ivity sna!ysis and zx;z:sis? z' :-es? 
techniques to the Sahel were a!so ?rese:?ed in a t ra i~ ing sessim '-.r c3:5:7 :n:ksi:? 
nsri ir irsnts . . fmr ,  . I - . . l  3 niimhar llUlllUI cf',kv2St /,f;/C3n c33z:-;z5, Thz ~ ~ s 3 ~ ~ s  : , s - ~  ;;s;l -?;2;..*: 



and interest in utilizing the technique was expressed by colleagues at the Centre de 
Suivi Ecologique (CSE). 

In addition to validating results of the Senegal anomaly detection using high resolution 
Landsat ETM+ imagery and prior field experience, EDC scientists conducted field 
investigations of specific anomaly locations. Using hardcopy anomaly maps and a 
global positioning system, investigators were able to locate a number of positive and 
negative anomaly areas. Digital and film photography was used to document 
anomalies in the forest reserve and pastoral regions north of Kaffrine, the Ferlo Valley 
region near Loumbel Lana and Linguere, and areas in tk~e central Peanut Basin. 

Preliminary work on quantifying productivity differences within the anomalous areas has 
been accomplished by spatially averaging integrated NOVI values within a defined area 
and then graphing the differences between annual integrated values for areas defined 
by the local variance procedure as either positive, negative, or normal. Additional work 
is being conducted to identify better methods of quantifying differences in localized land 
production. 

Phase three analysis activity relies on the completed reprocessing of the NDVl archive 
for West Africa, which is currently underway as a collaborative effort between the 
AGRHYMET Center in Niamey, Niger and the NASA Gcjddard Space Flight Center. 
Once completed, the AGRHYMET data set will provide a consistently processed twelve- 
year time series of data that will produce even more viable local variance results and 
allow for the implementation of different trend analysis methods. Trend analysis will 
provide a temporal aspect to the assessment of land cover performance that we have 
been lacking with the I-km data. 

Theme 2: AGRHYMET AVHRRINDVI Processing 

A Sun Kltra 60, with 1 Gb memory and two 36 Gb hard drives, was ordered and 
delivered to the AGREYMET Xeyional Center (ARC) in Niamey, Niger. The Sun 
workstation was acquired to faci!itate processinn ., bcth the archive and crper~tional 1-km 
AVHRR data. 

National Aeronautics and Space Administration (NASA) 1 Goddard Space Flight Center 
(GSFC) staff developed (and documented) programs to ingest, process, and calibrate 
National Oceanic and Atmospheric Administration (N0AA)-11, NOAA-14, and NOAA-16 
files from the AVHRR archive at the ARC in level 0 and level I b. KASA staif have 
extensive experience in intra- and inter-sensor calibration for the historical record of 
AVHRR data, as well as for real time operational applications. Staff at EDC developed 
a Land Analysis System (LAS)-like stand-alone program for ingest of LAS-specific 
intermediate level I b formats. 



NASA staff traveled to the AGRHYMET Regional Center in Niamey. Niger, to assist :I 
the installation and implementation of the AVHRR processing software. AVH33 eata 
processing software was installed and successfully run for NOAA level 0 and ievel 13 

P-lces formats, as well as for the LAS-specific intermediate level 15 format. Di3-, - 
between NASA and LAS georegistration results for the geographic coordina:e systen. 
and procedures for archiving, were resolved. Training was provided to s:aff at the k 2 C  
for processing archived NOAA-11. 14, and 16 data, and operational NOAA-I6 data. 

Programming staff from the ARC also traveled to GSFC for training on the use and 
implementation of the GSFC- and EDC-developed software for AVHRR data ingest an3 
NDVl processing. In conjunction with the training at GSFC, computer resources a: 
GSFC were used to expedite processing of the archive AVHRR data i r o n  AGRFiYhlET. 
AVHRR-NDVI data were processed for 1990-1995, and 1997-2000. NOAA-76 12001- 
present) data have yet to be processed at ;he ARC, and should be complete= itfthin :Pe 
next 3 months. Processed data have been checked (quality control) for consistency 
and registration errors - some dekadal data will have to be reprocessed and or 
manually registered in order to provide better georegistration. 

Significant problemsldelays related to achievement of objectives weis encoiintered: 
1) events of September 11, 2001, resulted in the unavailability of EDC staff izr 

support to this project; 
2) events of September 11, 2001, resulted in delays in travel to Niger; 
3) changes in staff at the ARC resulted in a major delay becatse it ,was iexned 

only after many months that the ARC programmer originally trained on the Jse f 
the AVHRR software was not available for processing, requiring training 
additional staff (from the ARC, by NASA) on the use of the soihvare: 

4) delays were encountered while waiting for the ARC to y ~ ~ i d e  arc!-;:? 
data o n  DVD for processing at NASA-GSFC. 

Theme 3: Technical Support to WWF SARPO GIS Strategy 

This report snmmarizss USGS!EDC ac!i:.i!ies f3r Theme 3. ::.i..ich is ;srt >f :!? 
tviemorandum of linderstanding with IFGC for 'Quick S?art !GI Anri~sltu-e i i  Liricz'. 
The activities initially were designed for the period of February 15, 2002 to Sep!enber 
30. 2002 to contribute to efforts in Southern Africa for the Geographic Inforrrziion for 
Sustainable Development (GISD) initiative leading up to the World Summit on 
Sustainable Development (WSSD). Amendments dated June 12. 2062 an:! N o v e ~ h e :  
18, 2002 were made to support additional networking among GiSD alliance par'.:srs. 
building awareness about technical and institutional frare,works f3r data sharing an3 
data integration, and strengthening cammunication among partners to achieve GiSD 
objectives. Under the 2-"mendment, EDC also provider? d i r x t  expsCise io  p%%s:s :o 
aid in the establish map servic~s and m2tada:a-based cl2a:in?5%s%s. 



1. Description of Overall Program: 

EDC support to World Wildlife Fund (WWF) Southern Africa Regional Project Office 
(SARPO) consisted of four activities: (1) EDC worked with WWF in developing a 
metadata clearinghouse system to facilitate data discovery and communication about 
data resources; (2) EDC conducted a study that applied available remotely sensed data 
to environmental monitoring and conservation planning to strengthen existing WWF 
activities; (3) EDC helped establish linkages and synergies between WWF SARPO 
activities and other programs in the region; and (4) EDC provided input to EIS- 
AFRICA'S position paper on geo-information for decision-making in Africa that was 
distributed at the WSSD. 

2 .  Progress or Completion of Components: 

Activity (1): EDC, on behalf of World 
Wildlife Fund (WWF)/Southern 
African Regional Program Office 
(SARPO), conducted a week-long 
metadata, clearinghouse and lnternet 
mapping training course at 
Zimbabwe's Scientific and Industrial 
Research and Development (SIRDC) 
Environment and Remote Sensing 
Institute (ERSI) in Harare, September 
9-1 3. 2002 (see Attachment A). 
Fourteen people, representing 7 
sgencies from both Zimbabwe and 
Naimibia participated in the course 
(see Attachment B). The participants 
came from SARPO, SIRDC, 
Zimbabwe Forestry Commission, 
SAD,; Reqiona! R$mo!a Sen~ipn - '3 
P A - & - -  7:- L!! ,Sabii..e Sui-,;ey General's 
Office, Namibia Directorate of 
Environmental Affairs (DEA). and 

Namibia Directorate of Forestry National Remote Sensing Center. In addition to 
explaining data documentation standards, EDC exposed participants to available 
inetadata tools and resources, and provided a depth of training materials. As part of 
the training, the participants developed metadata work plans which EDC followed up on 
in more recent months. As of the completion of this project, March 31, 2003, WWF- 
SARPO has developed metadata for their data holdings and is about to register a 
clearinghouse node. They are developing a plan with 'WWF's headquarters in Gland, 
Switzerland for the establishment of an lnternet map seriice. The Directorate of 
Environmen?a! Affairs i!! hiarnihis rnnistered ' - Y  its clearinghouse node in March 2003 an3 



established an Internet map service for the Atlas of Namibia. EDC is contin~in; : 
provide clearinghouse and web mapping support to WWF and other insli:~!io?s in !is 
region through the USAID Regional Center for Southern Africa initiative calied 
Environmental Information for Resource Management (E-INFORM), wbch sta".33 15 

October 2002. 

Activity (2): EDC and WWF agreed to focus on a wildlife monitoring study in Narn~b~a to 
demonstrate the utility of remotely sensed data as an analytical and predictive t33i fcr 
conservation planning. The plan was to derive products from satellite imagery to ai:' in 
the interpretation of the wildlife census data. Initially, EDC assembled 1 km SPOT 
Vegetation NDVl data between April 1998 and September 2001, and EDC received a 
number of geographic data sets, including soils, vegetation, rivers, roads, viliages. 
wildlife census area and wildlife sunley results from the project partners ir, NmiS ia .  
EDC integrated these datasets for preliminary visual assessment and to hslp clarify 
project objectives and outputs. Over the next three months, and in support of the 2nd 
annual count wildlife count in Northwest Namibia, EDC mapped survey :o~t;s: plotted 
NDVl and rainfall spatial averages; supplied WWF with maps of cumulative rainfall f3r 
the years 2001 and 2002 (October - May) and the date of the last raiflfall > : O  ;i8z sn a 
pixel by pixel basis (Figure 1); and provided WWF with S?OT NDVI for :be -;rs! 10 days 
in June 2001 and the cumulative NDVl from Oct - May. EDC met with W;VF 
colleagues in March 2002 in Reston, VA and in April 2002 in Nairobi. K?rya. T i 3  
remote sensing data products were discussed with W ' W  staff, and they 3:aSis:' '.'i".'.'F 
to identify patterns in the distribution of wildlife counts rdative to rainfall. 



Figure 1. Last rain > 10 mm in 2001 and 2002 

These images of the last rain > 10 mm for both 2001 and 2002 are color-coded so tha 
areas where there was no rainfall > 10 mm after Jan 1 are white, and green areas go 
from light to dark. It data indicates that 2001 and 2002 were very different years (and 
the wildlife census counts are likely to reflect this). More areas received rain in 2002, 
but the rains came earlier in the season. 

Figure 2 is another sample of EDC's data and analysis support for WWF's wildlife 
monitoring program. In this graph, spatial averages of rainfall and ndvi are plotted for 
the province of Darnaraland every (0-days. This was done for both 2000 and 2001 and 
may help explain vaiiaiions in ihe census counts. 



Figure 2. Spatial averages of rainfall and NDVl for the province of Damaralad. 
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Activity (3): EDC collected information about potential areas of support and 
cooperation with WWF, as well as data, reference material, tools, and !:airing a r d  
funding opportunities in Southern Africa. EDC regularly supplied WWF ivi?h this 
information to establish linkages and synergies between WiVF SARPO ac:iAiies 3 rd  
other programs in the region. 

Activity (4): EDC reviewed the draft recommendations pre?a:ed by EIS-Africa an'? a ! s ~  
gathered reports and documents outlining sxisting ir,formatisn poiiziss . and . s::a:e;l?s 
that can s e x e  as examples. Effoes weie made :o encotirage o:her ;ns;;th:io?.s 3 
endorse the recommendations. 
EDC irequenily corresponded and interacfed wiih EiS-Africa m inforxa113n r ' i i ~ :  
issues and mechanisms to increase awareness and obtain h igh - l ed  pht icai  support 
for geographic information management. Policy related materials that were collec:e~ 
were shared with coileagues in Souths:n Africa, and Africa as a whde via e7iaiJ. 

3. Status of achieving program gsals, objectives and bmch;a:iis 53xi';ie3 .-, 

annual work plan: 

EDC completed each of the project's activities. Fuchermore. ?hs acri,:itlss f?lpsd isrm 
partnerships that are continuing beyond t5e completion of 17s p r3 jx t .  ' ?  t -s '..LP?. 
EDC will actively collaborate with national col leag~es and regional orcjanizz:'.srs. In 
particu!ar Environr?2ntal Inforrati5n Systsrs-Afric3 'EIS-.&'r'c?). _i?i;?- b%zt:?-s 



Economic Commission for Africa Committee on Development Information (ECA-CODI), 
OSSIUNITAR - Environmental Information Systems on the Internet (SISEI), FAO- 
Africover, and the United Nations Environment Programrne/Division of Early Warning 
and Assessment (UNEPIDEWA). These networking efforts are strengthening the 
community of GIs practitioners who are jointly improving geographic information 
management and use on the continent. 

4. Other accomplishments and major highlights of program implementation: 

As WSSD approached, it was clear that a tremendous amount of communication was 
needed to coordinate activities for WSSD and build a sense of community among the 
GlSD supported projects in Africa. EDC was requested by the USAIDIGlobal Bureau to 
extend it networking and information sharing efforts frorr Southern Africa to all of Africa, 
and USAlDlGlobal Bureau provided additional funds. Thus, EDC and IFDC amended 
the MOU. 

Under the amended MOU, EDC assisted USAID with GlSD coordination and 
contributed to GlSD publications. EDC also provided input to OpenGlS Consortium's 
(OCG) pilot project in Africa, including OGC's presentation at the GlSD side event 
during at WSSD. EDC contributed content and updates pertinent to GlSD website, and 
maintained regular correspondence with GlSD partners on data standards and access 
tools, mechanisms, and policies. EDC, jointly with USAID, organized GlSD partner 
workshops and training in Bamako (March 2002), Asmara (April 2002), Nairobi (April 
2002), and Johannesburg (September 2002). EDC developed agendas for these 
workshops, developed and assembled presentations and other training materials for 
workshops, and followed up after training on items discussed during the workshops. 
The Bamako workshop was conducted in collaboration with CGlAR ICRISAT, ths 
Asmara workshop with FAO-Africover, the Nairobi workshop with WWF, and the 
Johannesburg workshop with CSIR. NSIF, and ESRI. The Bamako, Asmara, and 
Nairobi workshop included working groups, and the results of the working groups are 
online at ihe GiSD websitez. Approximately 120 people in total participated in the 
~:.orkshops (42 in Pamako, 52 in Asmara, 15 Nairobi, 20 in Johannesbnrg). 

In May 2002, EDC started preparing an informal SDI Africa Newsletter, and by the 
completion of this project, 17 issues were produced and sent out to a mailing list of 
approximately 950 geospatial specialists in Africa or international specialists working in 
Africa (95% of the mailing list is African). The newsletter was included at the GlSD 
website'. EDC was getting many requests for information from GlSD partners and 
others, so this newsletter was a mechanism to respond lo  these requests in a more 
'collective' manner. The newsletter provided information about data standards, data 
sources, data access policies, SDI institutional development, funding mechanisms, 



RSlGlS applications, training opportunities, and geospatial projectshi:iatives in 'he 
newsletter also aimed to increase networking in support of spatial data infraslmct~ra. A 
number of partners contributed materials, although not as much as EDC ,.vould have 
hoped. 

Figure 3. GISD Website: SDI Africa newsletters 
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EDC assisted iniergraijh and ESRI, two major GIS software veniors, on outreach in 
Africa for their grant programs ilntergraph's grant program is .x:h OGC iacss;ng c:: 
interoperability, and ESRl's grant program is with GloSai Map and GISD focusing 3n 
framework data development). Both grant programs aim to facilitaie the avaiiability of 
core data sets through map se,rvices in Africa. Figure 3 provides a slrm-nary of the 
countries that have received the ESRI sokvzre donztion. 



Figure 4. African countries participating in the Global MaplGSDI Grant program as of 
March 31, 2003. 

EDC also worked with ESRl in 
awarding key regional centers 
software grants so that they could help 
with data development and geospatial 
capacity building. 

EDC provided materials to the Nigerian Geospatial Policy Committee to assist with the 
development of a new policy document that was presented at a 32day Nigeria 
Geospatial Data Infrastructure Workshop, February 10-12, 2003. EDC gave a 
presentation on clearinghouse technologies and provided guidelines for start-up 
activities at the national committee meeting following the workshop. 

EDC began development of a Spatial Data Infrastructure Implementation Guide for 
Africa. The guide is a joint initiative of the United Nations Economic Commission for 
Africa Committee on Development Information (UNECA-CODI), EIS-AFRICA, Global 
Spatial Data lnfrastructure (GSDI), and EDC. The Guide is based on contributions from 
a number of selected African geographic information management specialists. EDC 
prepared terms of reference for African contributors and IFDC administered the 

, Tunisia, Ghana, Benin, Kenya, 
Zambia, Namibia, and South 
Africa. An Ad Hoc SDI Experts 
meeting was held in Addis 
Ababa, February 4-7, 2003 to 
review the chapters of the guide. 
h 'hFI^' 
r, vuia  version of the guide wiil 
be available for review at the 
UkIECA COD1 Conference in May 
20133. 

Ad Hoc SDI Experts meeting in Addis Ababa, February 4-7. 2003. 



A portion of the support to EDC under the MOU amendment also aliowed o w  of EDCs 
GlSD coordinators to co-author the GASSIA Workshop Report (Geospatial Applica!ior?s 
to  Support Sustainable International Agriculture) with Glenn Hyman from ClAT and 
Larry Tieszen from EDC! The workshop took place at EROS Data Center, htay 79-31, 
2002. GASSIA was designed as a collaborative effort of the Consortium for Spatial 
Information (CSI) of the Consultative Group on International Agricultural Zesearch 
(CGIAR), the USGSIEDC, the Collaborative Research Support Program (CRS?) and 
other organizations applying remotely sensed and geospatial data and promoting 
sustainable international agriculture. In addition to working on the workshop repo?, ths 
MOU amendment enabled EDC to offer its assistance to CGIAR colleagues in the 
development of  OpenGlS web map services and associated metadata, as follow up to 
the GASSIA workshop. This included compliance testing on available services and 
responses to questions regarding technical specifications and implementation. E X  
also continued to enhance the MultiViewer that was develo~ed for GISD. 

Finally, EDC was available to ,keep the GlSD network alive' at a low level, as USAlD 
strived to develop a strategy for GlSD after WSSD. In the months following GISD. EDC 
continued to help build a common 'data infrastructure' vision (largely ihroiigh 
communication by email). EDC also participated in discussions of the USAlD 
Geospatial User's Group (Geo-IT Community of Practice), assisted with 
'enhancinglweb-enabling' USAlD agencies and missions through an awareress--aising 
workshop January 27-29, 2003, and provided materials for rhe GK-IT Corrrsni ty sf 
Practice website5. 

5. Identification and explanation of significant proSlsms or delays related 13 
achievement of objectives or activities: 

The metadata activity (Activity I )  was slow to get started due to the i i z t e d  r%?i?ess' 
of and response by WWF; just at the project was get tin^ undeway. LWAJF GiS 

. .- 
specialist left ths oiganiza:ion, which lzft a gap in stzXng. iiowe,y;r, znce 3 2  s:37,:5 
and  'logistics' issues were sorted out, ihe work proceeded ?iell. an3 ~ s x n s n l c a r c :  
between WWF SP.RPO and 5DC ivas fluid. Cornmcnic ! i~n %?;ew E X  2 - d  :?3 

WWF office in iiarare was aided by assistance provided 5y ? w !  3arsi 5- JS.: 3 :7 

organizing several SADC-GIs meetings, in LVashington. DC and ir M i c a .  

4 The complete \vor".hop, including agenda. patic;pan!s, rzsw:zs ;ax-s.  2 2 3  I:%Z-!3: C?s S 

available on-line at htt~:!iedcintl.cr ~ls~s.oovi:q:ar:c:~s.CIt7;I: 
http:i/edcintl.cr.uscs.qovicqi3noassia.edf 
5 n~o : i :~o r~m.usa i~ .ne t~ fo ru rn~~~ is i i n3ex . i sc  



ATTACHMENT A 

Development of GSDI Clearinghouse Nodes 
September 9 - 13,2002 Harare, Zirn=abwe_ 

MONDAY SEPT 9 

8:30 - 9:OO 

9:00 - 9:30 

10:OO - 10:30 Clearin house LL- 

Intro & Welcome 

9:30 - 1O:OO 

Break 
Example Searches & 
Steps in Creatmg a 

I 
SDI: concepts and 

components 

Graphical Standard 
L2:OO - 12301 1 1 M a n  Sect~ons and 
1 2 3 0  - 1:OO Sectton 1 of Stanca-c 

I 
Lunch 

EX. Hlckor 

EX: H~cko  

UESDAY SEPT 10 WEDNESDAY S . 1  THURSDAY SEPT 12  FRIDAY SEPT 13 

Metadata & I S 0  Metadata Warkpian 
Metadata Tools D I F I L F ~ ~ ~  1;- 

I I51te Intro. islte fop I 
Wlnaow5, Sample ' PmviderIUser 

MetaLlte Ins%-_ I t x :  Mapsewer I n ~ t a l l  I Coordination 
I GIs Data 

! Mapserver Sample Prov~derlUser 
EX lamalca I Ex Isitn Install 1 

B-ea k 
I 

B r e L  - __ Break w e a k  

Mapsewer Sample 
Ex: Janaica 1 EX: Isite Install - 1 Install 

- Metadata Answers 

F:nai Technicai 
Own Metadaia -- 
Own Metadata -- Metacata n Africa 

EX:  Development of CSDI & SDI Acitivites 1 
O w r  Metadafa 1 Node Regiitv - ~n Afrlca 

ProviderIUser 
Coord~nation 

Lunch Lunch - Lunch I Lunch 

OpenGIs  Int ro & WSSD Data Sharing Policy & I 
Africa Experience 1 Metada:a Vaiidation I DemonstratsP. 

EX: V a l b t i o n  Cleannghouie and Data Sharing Policy & 

____7__ I I GIs Data 

Break Break I Break 

! 
3:30 - 4:00 Ex: leopardy (admll,lama!ca,awn) P4ambia Exam3le 

Ex: Vaiication ! 
4300 - 4:20 EX: leooardy 



ATTACHMENT B 
15'UT-ERSi GIS \IET.W.\T.%B.YSE COLRSE P.\RTiCIP.\STS 

(9 - i 3 SEPTE3IBER IOGl I 

i X.AME ORGANISATION E L  ADDRESS PHOSE 

. . . .  
JOSEPH MLTHICHK4 F o r e n y  Comm~ss~on ~ m u c n ~  C: ZT:~?.:,? -- ?v%. 

- .  ..... ............... .... TE\D.\Y! ?vl.\l3X31JV.4 Surveyor Gencrd'; O 5 c e  ..o ;.. : ‘-. .---...-.>L 

STEPHEN l>-.kL31\VE 

-<-.<::. L, -,:.;.i:,: -.- ... 

- .  
DOROTHY lT.V\M-\TZ.A S . a C  R e ~ o n a l  Xencm 7?\.3T=fiZTZ2 id :i-:-j:.:: :?:A 

Ser.s:nz Cn:r 
-q$s;- 5. 5 ;  2 
-~ . - -- 

FELX L K i G a  \-&iIo:73; Xe:xL,:e + . j > - t ~  + - - ~  -.-= , - r7 2 .; -.;-: c.,,. 7.2 

3.- - -  Y . ,T,2 c e t 1 . . . .  k... -2f.: +:.::::-<, 6 : .  
.?-. .. 
---'I 

- .. EI\I\IA XOoSGO D:rc?!,xxs a! F-v:rx:x::?! -~ ........ .... ~ - . --- .-..- - 
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GISD Project 
Annex 4 

Subcontracts With 

Mud Springs Geographers 
IFDC Contract # 01592/01 

and 

Louisana State University . 
IFDC Contract # 01603/02 

1. Project Summary Pages 
2. Project Memorandum of Understandings L+ 

3. Project Final Reports 



I 1 Project Summary Page 
hlOU 1 3a. >Iud Springs Geographers 
Lead Implementation 

; Organization I 3b. LSU 
1 Contact  Person Dr. John Corben 

I 
President 
Mud Springs Geogaphics. Inc. 
IS South \lain Street. Suite 71 S 
Temple. T S  -6501. CS.4 
Telephone: 254 7 3 1 1  50 and 
254-913-2102 
iohncorhenir rnudspnnrs.com 

Dr. lack \lalone 
DVSL 
Professor 
Louisiana State Cniversit)- 
School of Veterinan llediane 
South S:adium Road 
Baton Rouge. L.2 70803, C . 4  
Telephone: 225 5'8.9692 
malone iima~l.vetmet.lsu.edu 

Pro jec t :Progam and Tarfet Region 2: A h c a n  Great Lakes: 

Statement o f  iVork Spatial Decision Support Systems and Control of 
SCHISTOSO>I.ASIS in .Africa 

hlud Springs Geographers and LSC \\-ill ( 1 I develop regional-s:de 
geospatial methods to predict variat~on in nsk of sch:i:osorr.i~~:s 
associated \nth ci~mate, n-ater deveiopmenr 2nd o 5 e r  - z v i r o n r c : i  
chanfes by matching the environmen~al preierences ar.2 !:--:is of 
tolerance of Schiaosoma parasite-snail host systems :o :k ra-.Se G <  . ,  . . . 
ihermal-hydrology condttions found w th in  !ne a:irr.,:::m r2r.S: G !  r::? 
species found in the Lake \.icroriz Bas~n:  ( 2 1  Creare a "Hezi::I\-::rc'. 
sp3rial decision support systemi modtile :br i:h:i;oiom:zi:s '72.~2 1): 15.c 
ACT sofnvare. S:histosoma-scaii host d;srr.Slir:nc &:a. z.2 r 'z:r.:zx- 
medical GiS database" : and ( 3  j Enhance rhe capc:r\- o i  scier.:isii 2: 5 s  
Kenya Sledical Reseaxh 1::t::u:: ro dcv~!op. \.zlriori.. 2r.i  :rr.?:r~.cr: 
spatial decis~on xppor t  systems in r.ztion2i : o n ~ o l  ;Irosrz;r.i . . .  
schistosom~asis .A dcscnprion of :he ac::vit:es to :5e xu,-r.r?t;-. ?\ \I:> 

, - . .  
Springs G c o p p h e r s  and LSY. tecb~~1c31 p o c s d ~ r e s  lo ?r  :,I..Lw -2. 

I dsliverables required. and estimared scheduis .re pr,-ii.r~?J i 7  

I Arachment 1. Anachrnent 1 is :nio~orz!ed as an n:egaI  ?z" in<:.*.:: 

Memorandum oiLnders!and:no .. (510L-I .  
Collaborating Institutions KESfRI 
IFDC Contract Yiimber 3a. 01599 0701592 01 

i b .  01603 07 
Budget  Amount  3a. S i ~ e d  contract n x h  Sliic Springs for 5!06.-16 03 S~>....F?:: V. 

'001 
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INTERNATIONAL FERTILIZER DEVELOPMENT CENER * MUSCLE SHOALS. ALABAMA 3S2 USA DC P.O. Bow 2M0 1256-381.6600 - 

iHAIL-gene;ali3lFOC org 
mEFRX NO 256-381.74nB 

Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2040 

Muscle Shoals. AL 35662. USA 

And 

Mud Springs Geographers, Inc. 
18 South )lain Street. Suite 7 18 

Temple. TN 765r!l. LTSA 

October 1.2001 



2.0 SPECIFIC CO3BITIOSS 

2.1 Effective Dates of >IOU 

The effective dates of t h ~ s  MOU are Octoher 1. 2001-September 3'3. 2M2 

2.2 Finance 

The v..ork to be performed under this MOU is bein3 financed by CS.\ID with all 5 n 2 s  

channeled to IFDC. IFDC shall provide funding to l l u d  Sprinzs Gsogra;rhers. ix. in 

accordance ui th  the terms and conditions described in this VOL- l l u d  S?ri!?p 

G e o ~ q h c r s ,  Ins., s h l l  develop suhageements 2s necessary to su??ort i t d i n z  
- 

arrangements and the work to be  performed by its collaborating instiratixx IF.? 

estimated funds available to Vud Springs Gcozrnphers, Inc.. to:A CS 51*~16.-26 13ne 

hllndred six thousand, seven hundred went).-six) as follo\vs: 

Item Total Total 
,.. . 

L ~ S  5 L > \ 
Re-ional ?arm:rs and norkshops 

D e s i p  workshop 
Airfare 4 RT LS-Yakobi-US .;i 51.403 eazh < 6 - - .  

, C. 

4 RT dls -5akohi - .Addis  .j 5-09 -3;h :.s[~j - ..,,- Lodgnz 24  room ni@ ,5 E. I00 night -.-.,i 

\f&IE. 33 days 550 z3:h : "r, 
Xlis: lsupplirs) 

Suhto:al. D e s i ~  workshop 
' . I -, , .. . -- 

~ ~. 
Kenya ?.!:&;a! Resczrch !nsnrute ;.+:h] - 1 .L%$ ~$ - Y ~ T S O I ~ T I  

4L~~.Des:~n'Im~lcmen!ar!on Xfud Spr.7:~ ! , ?,-,(-, 
1 -.,. . . 
.,.,.- 51. P r o ~ r a n n m  , I  1 1  . 

Pioprammsr ?~j.n:h3 
Spanzl datahas? techniaan : <.,@:1,3 
Frinze benefits 1Z.if3 
L o A  marel ? : r , 3  . 
Com~uter  L35 Fce 6.'-:15 

SOTE: Indi\idual line item amounts ma! be e ~ c r r d e d  h? 10nn so Inn? as the total 
budget is not  exceeded. 



2.2.1 Use of Funds 

IFDC has iiduciary responsibility of funds received &om USAID. Under the 

terms of this MOU, all funds provided to Mud Springs Geographers, Inc., shall be 

utilized solely for the purposes indicated in the budget under 2.2. Said funds shall 

cover all expenditures necessary for the services to be performed by andlor 

arranged by Mud Springs Geogaphers, Inc. IFDC shall not be responsible for 

any additional costs (i.e., above US $106,726) incurred in the performance of the 

work described under this MOU. 

Allowable Costs 

Mud Springs Geographers, Inc., shall be reimbursed for costs incurred in 

carrying out the purposes of this M i x ,  which are reasonable, allocable, 

and allowable. 

Reasonable shall mean those costs t!lat do not exceed those which would 

be incurred by an ordinarily pnidenr person in the conduct of normal 

business. 

Allocable shall mean those costs that are necessary to the MOU. 

Allowable shall mean those costs which are reasonable and allocable, and 

which c o n f o n  to any limitations set forth in this MOU. 

Prior to incurring a questionahle or unique cost, Mud Springs 

Geographers, Inc., is encouraged to ohtain IFDC's written determination as 

to whether the cost will be allowable. 

Payments 

LFDC shall -ake pa3ments to h4.d Spri:?~s Geogaphers, Inc., subject to the 

receipt of funds From U S A D  and based u p o n  receipt of an official invoice from 

Mud Springs Geogaphers, Inc. The invoice may be faxed to the official IFDC 

Business Contact indicated in 2.6.1. The p5yrt;ents shall be made on a monthly 



basis based upon Mud Springs Geographers, Inc..' submission of rinmcid 

repons, \vhich substantiate costs incurred in the performaxe of th:s LfOL-. 

2.2.4 Financial Reports 

Mud Springs G e o ~ a p h e r s .  Inc.. shall provide to IFDC. xirhin 20 days of 3: s::d 

o f  each month under this proyam,  a financial repon indiczting funds rsc:i\~sd 

from F D C  and funds espmded under this MOLT.. P . 2  financial xpo;rs sh3ii 

include accountins for all allon.able costs incurrcd by \lud S3T.2~5 Gtogra?h~rs.  

Inc., under the p r o p m  in accordance \vith the line item budge! zrnoun!s in&<-t:d 

in 2.2. Epon request by L-3.m. documentation to sup?oz 211 :os:s inc:!-sd 

under this p r o ~ a m  shall be  made available to IFDC. 

2.2.5 Audit 

hlud Springs Geographers. Inc., shall maintain bonks, rxord j .  t o c l i z ~ z ! j .  31d 

orher evidence in accordance ~vi th  the usual a x o x x i n c  - ;rx-d>:r-s ?< ?I:d 
. . 

Springs G e o ~ a p h e r s ~  Inc., to sufficien;ly suhstmtiats ckarzss ri7 in:s \:Ol--. 

LFDC and L 3 . D  resen-e rhe ri,oht to s s m i n e  and \lud S p f z ~ s  G~ap.:?.crs. 

Lnc.. a g e e s  to make available all financial r x o r d s  and d x u m t n t s  of \ f r i t  5-5:s . . 
. . 

G c o p p h s r s ,  Ins., 2s re lz td  !o this \lo]-. A?y x r : s  !ha: 2:: de!s-:n:d I) 

either IFDC o r  LS.ALD to be inconsistent \vith the terns  ~1.3 condiri;.::j. cf :!::; 

%IOU shall immediately bz refunded to IFDC l l u d  Sp5n:j Gsi.~-?k:;, In: 
. . 

...,.3 ?I: 2?. aFees,  subject to a requzst hy T:SA!D. to have an audit p-Yo--- 
. - - - - - -. " L ' " s ~ : : ' : s  pm, @fz; l  fifia:;c:z; ;:cc;::; :::E;2,j  :,> t.: >+--,::-.:: - f  

. rhis MOU. Mud Springs Gso-mphers. Inc.. x i i l  p:g*-id a COW . . of z y  ~fq::::?: 

audit report xithin t h i m  ( i n )  days of complstion of !he zudi!. 



Refunds 

J i  Mud Springs Geographers, Inc., earns interest on advances under this 

MOU prior to expending the funds fix program purposes, Mud Spnngs 

Geographers, Inc., shall remit the inlerest to IFDC or deduct the same 

from subsequent invoices of planned monthly expenditures in accordance 

with 2.2.3. 

Funds not disbursed to Mud Springs Geographers, Inc., at the time the 

MOU expires or is terminated shall revert to IFDC, except for such funds 

encumbered by Mud Springs Geogaphers, Inc., by a legally binding 

transaction applicable to this MOU. Any funds advanced to but not 

expended by Mud Springs Geographers, Inc., at the time of expiration or 

termination of the MOU shall be refunded to LFDC except for such funds 

encumbered by Mud Springs Geogaphers, Inc., by a legally binding 

transaction applicable to this MOU. 

If, at any time during the life o i the  MOLT, or as a result of final audit, it is 

determined that funds provided under this MOU have been expended for 

purposes not in accordance with the terms of this MOU, Mud Springs 

Geographers, Inc., shall refund such amount to IFDC. 

2.3 Language 

The MOU has been executed in English, which shall he the binding and controlling 

language for interpretation of the terms and conditions of this MOU. 

2.4 Subagreements 

It is understood that Mud Springs Geogaphers, Inc., may carryout the work described 

under this MOU in collaboration wiih others. it is ki6h-r understood rhat filnds provided 

to Mud Springs Geographers, Inc., may be ustxl to support work camed out by 

collaborating institutions. Mud Springs Geogaphers, Jnc., shall ensure that the specific 

conditions of this MOU (i.e., Section 2.0, Specifk Conditions) shall apply to all such 

subagreei-neiiis. 



2.5 Revision of MOU Budget 

(a) The approved hfOU budzet is :he financial expression of \lud S?ln:s 

Geographers', Inc., program. 

(b) Mud Sprinss Geogaphers. Inc., shall immediately reques; a??ro\ai from 

IFDC when there is reason to believe that u.ithin the next 79 calendar days 2 

revision of the approved h4OL budgct \vill be necesszz iar my o i  !:I? 

following reasons: 

To change the scope or the objec!i~-es of the progran md. or r-\:se !he 

fisding allocated among objectives by more than tr-n ?-:rc:nt of :he :+:A 

budget amount unless the schedulc states othenviss. 

Additional fundin3 is needed. 

l f ud  Sprinzs Geogaphers, Inc.. especls the amount o i  al:ionzed ;'inis la 

exceed its needs by more than SS,O!IO or iive psrcmt ~?i:h: \fOL %>st.!. 

\vhiche\-er is sca le r .  Indi\-idual hd_re t  lines ire.ns ma\- 3- sr:z?Ic.l b!- 

10'6 xithout exceeding the rota1 budzet m o u n t  ,cndsr 5 s  \!OL-. 

(c) Except as required by other provisions of this 110L- s~r.:i?ca:i\- ;:?.:eii :J 5: 

an exception from this p v i s i o n .  IFDC shall no; b t  o5!ic:!d ra r:ir:i..rrc 

Mud Cprin,os Geographers, Jnc.. ior c.>sti incured ;n si:c:ij o i  :k icc:r: 

amount oblizared under the \IOU. \13d Springs Geo_?-3r':?s:i. - .  i n c .  si::i:l c.:,r 
. .. 

be ohiigated to continse perfomancc wder  h e  l i O L  ,;n::.::::.c x!i.-n. 1:nj:: 

the "Termination Procxlures" pro\-isior,) or ofnmvise to incur i;~i:: i:, :;:,-;s 

" .  . .. - .  
ot  :1:2 a z i o . ' ~ ~  ~ 3 : : ~ 2 ! &  - cI?dSI the y!flI--. :I:!~ss :.n3 ::n::! IF311 k2; r:<?::;'c.i 

.... hlud S p r i n ~ s  Geographers, Inc ,  in writins :hat such oiiic2:sd ;i:w:1:?1 'L:- 

been increased and has specified ihe :is\- lfOL- ;o:al zmo..~::. 

2.6 Other Terms and Conditions 

The fol]o\vinz r e m s  and con2itior.s. ahich xi. n??;ic211,- 10 i!:? \:r)'Y ?::- 2nd t.::-r.-:-n 

USAID 2nd IFDCl shall he i n t q a l  part of :!is .A?-ernent 



2.6.1 Official Contacts 

The contacts under this MOU for ail official contacts are as follows: 

IFDC Technical 
Dr. Lawrence L. Hammond 
Director, Research and Development Division 
IFDC 
PO Box 2040 
Muscle Shoals, AL 35662, USA 
Telephone: 256!381-6600, extension 270 
FAX: 2561381-7408 
ihammond@,ifdc.or~ 
w w x - i f d g  

IFDC B m  
Mr. John H. Allgood 
Director, Finance, Administration, and Support Services 
IFDC 
PO Box 2040 
Muscle Shoals, AL 35662, USA 
Telephone: 256'381-6600, extension 21 1 
FAX: 2561381-7408 
jaiIgood~@ifdc.or~ 
wnw.ifdc.org 

Mud Sprines Geogaphers, Inc., TechnicaL~Business 
Dr. John Corbctt 
President 
Mud Springs Geographers, Inc. 
18 South Main Street, Suite 718 
Temple, TX 76501, CSA 
Telephone: 254i778-5150 and 254-91 3-2102 

2.6.2 Publications and Media Releases 

If it is Mud Springs Geogaphers' Inc., intention to identify USAID'S contribution 

to any publication, video or other infonnation/media product resulting &om this 

MOU, Mud Springs Geographers, Inc., shall state that the views expressed by the 

author(s) do not necessarily reflect those of ITS4ID. Acknowledgements should 

identify the sponsoring US.4ID Office and 9ureau or Mission as well as USAID 

substantially as ioiiow-s: 



"This [publication, video or other information'media project I s?scitici] iva: =ads 

possible throuzh support provided by the Center for Econsxic Grsnyh 2nd 

A ~ c u l t u r a l  Development, Office of -4giculrure and Food S e a e n .  u x k r  tht. 

terms of the MOU. The opinions espressed herein are those o i  ris zutisrr s I and 

do not necessarily reflect the vie~vs o f  C'S.4ID." 

. .  . Mud Springs Geo~aphe r s ,  Inc.. shall provide the relet.ant s r r z r q c  o?.:ec::ve or 

results packaze team with one copy of all published works dex-eloped !li?t?cr :his 

MOLT and with lists oiother nntten \vork produced under the SIOL-. 

Except as othenvise provided in the terms and condirions oi rhs SIOL-. ihe x i h ; r r  

or Mud Sprinzs Geographers, Inc., is free to cop~right any books. pi '?l~;a:i~~.i .  or 

other cop>n,ohtable materials developed in the course o i  or undsr this \IOL-. $2; 

U S . m  resznes a royalh-free nonexclusii-e and irrevoc3ble 5s::; is r s y r d x r .  

publish, or otherwise use, and to a u i h 0 . 7 ~ ~  orhers !a ::;s 5: :t..ri ki 

L.S. Go?-ernment purposes. 

The q.&rLs:jy q o f i s  s!x41 indic?=!e ~ r c ~ g ~ ~ ~  !.>.>:::A 3ib,i2.;i:.< - ?:?;::z: - ?.5;:::!.::< 

and irnn1emen:ing approxd w o k  pl-s. The ::p'xx 5>.2!l f::!..:??, 5.:: r..?! !Y 

limited to, the follo\vinz i ~ f o ~ a t i o n :  
. .  . . . . Status of achievement o i p i o ~ a m  _rods. n~ j ! ! s~ r~ i s . ; .  tad  i-- , ....... :. &>. - ---~.-.-- I - - . . - -  -' 

ic the ?c-.u?l nork plan 

JMenustik
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Progress or completion of components, elements, or activities against planned 

targets - Program description 

Other accomplishments or program highlights - Identification and explanation of s~guficant problems which have been 

encountered . Description of planned conective action 

The monthly and quarterly reports may be submitted in electronic format and are 

to be delivered to IFDC within 7 calendar days and 20 calendar days, respectively, 

of the end of the reporting period. A final report addressing the same components 

included in the quarterly report is to be submitted to IFDC by Mud Springs 

Geographers, Inc., within 45 calendar days of the ending date of this MOU. The 

reports submitted to Mud Springs Geographers, Inc., to IFDC and supporting 

materials compiled in performing the services shall be the property ofUSAID. 

Mud Springs Geographers, Inc., is also required to submit copies of 

reportsipublications, produced within each activity as requested by the USAID 

Cogizant  Technical Officer (e.g., woikshop proceedings, Powerpoint 

presentations, e1c.j. 

2.6.4 Termination 

This agreement n a y  be !eminzted, in whole or in part, by either pafly at any time 

upon 30 days written notice of tem~ination. lJpon receipt of and in accordance 

with a termination notice from the IFDC, Mud Springs Geographers, Inc., shall 

.A Lake r in-mediate action to cease all expendiiiirss financed by this MOU znd to 

cancel all unliquidated obligations if possible. Further, upon receipt of notice of 

termination, Mud Springs Geographers, Inc., shall not enter into any further 

obligations under this h4OU. Except as pr-abided below, no further reimbursement 

sha!! he made z??er the effective date ('C termination. The Mud Sprinzs 



Geographers, Inc., shall within 30 days of the effective date o i  termination repay 

to IFDC all unespended funds that are nor otherwise oh1i:areJ 'rry a ie~a11y 

binding transaction applicable to this 3lOU. Should the funds paid hy E D C  m 
. . 

Mud Springs Geogaphers, Inc.. prior ro the eiiccrive dare of rexina:;on be 

insufficient to cover Mud Sprinss Geopphe r s ,  Inc..' ob1igz:ior.s in a 1?:.11!y 

binding transaction, Mud Sprinzs Geographers, Inc., may submit to F D C  a-:kin 

90 days after the effective date of terminarion a written claim for such m o m r .  

The F D C  shall determine the amount(s) to be paid by IFDC :o \l!d S?n~ . ? j  

Geogaphers, Inc., under such claim in accordance with the ".\lli)~a:7!e Ci7i:s'' 

provision of this MOU. 

2.6.5 Dispute Settlement 

Because of the nature of this agreement reconciliation o i  disp,~;ss :!:a: i a r . ~ :  5: 

handled amicably a-ill be settled through discussions nsgotiations by md b?:..?;.!: 

the signatories to the 310L:. 

2.6.6 Investment Promotions 

Yo  funds or other support pro\-ided hereunder n;ay be u x i l  in a ; lrcLzT x 
. .  . .  

activity reasonably likely to involve the rrloca!ion or expxsion ,T,:.:.~:J;. ,'i 

, Lrnired States o i an  enterprise located in :is C n i r d  S!aies if n?--i-S x>L:i::i:n :r 

. 
such relocation or expansion rzplac-s x m z  fir 22 :.î  5: ;r>::x:::.:. rl. 2::: 

reduces the number of empioyees at. said cntcrpriss in ilrc I.-r.iiei S : s : s .  

So funds or orher support provided hereunder n:ay 5 s  i:xd in a ?r.:<r?.:ri L ~ :  

. . 
activity the purpose of which is the ss:abiis!unmt o; de\e!opmsnt in a ;?r::;:i 

. . .  
Co.&?q of a::,. e x p 3  pia,--js~~z ZfiZf & s : z z z ~ 2 ~  zT:z .,,:,>-:* ::!:. ::>;:, - 

< .,.. . .. J::d 2<1: ::x:\-. .A .:?>::~:t environmental. tax, twiii, and safety !z:i.i '-8; :>is KI.I---- .. . .  . 

the prior \vriti?n approvd of FDC. 

JMenustik
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No funds or other support provided hereunder may be used in an activity which 

contributes to the violation of internationally recognized rights of workers in the 

recipient country including those in any desipi ted zone or area in that country. 

This provision must be included in all suhageements. 

2.6.7 Non-Liability 

IFDC does not assume liability for any third party claims for damages arising out 

of this MOU. 

2.6.5 Notices 

Any notice given by either party under thls MOU shall be sufficient only if in 

writing and delivered in person or faxed to the official contact persons ident~fied 

in 2.5.1 

2.6.9 Special Provisions 

Mud Springs Geographers, Inc., shall comply with USAZD environmental 

regulations (22 CFR Section 216 "Regulation 16") with respect to the activities to 

be undertaken under this MOU. 

2.6.10 Procurement Policies and Procedures 

Because USAID is the sole contributor, USMD procurement policies and 

procedures are applicable (22 CFR Section 226 and ADS 308.5.7a). 

2.6.11 loeligible Countries 

Activities under this agreement may only he camed out in countries that are 

eligible to receive assistance under the Forsi-p Assistance Acr. Mud Springs 

Geographers, Inc., shall provide IFDC in advance a list of those countries where 

activities are planned under this MOU. 



2.6.12 Entire >IOU 

Unless othemise specified. this MOU embodies the en~ire  unisrs:ax5ns SSW???. 

IFDC and Mud Springs Geogaphers. Inc., for the ssn-ices to he pmvided m;ld an)- 

. -..by prior to contemporaneous representations. either oral or \\-rixen. z e  +-a 

superseded. S o  amendments or changes to this \lOL'. inclxdir.2. \vi:ho-: 

limitation, changes in the statement of n-ork, total estimated c;?s!. m d  pc5od o i  

performance, shall be effective unless made in nriting and signsd 5: i i ! h 5 x d  

representatives of the parties. 

FOR .-L1'D 03' B E H L F  OF IFDC 

By: 

x a n d  & A C L ~  "3 

Title: P/e&m A ~ h v e E  i f i ~ f f ~ ~  

Date: //- 9- 0 / 

FOR KYD O S  BENU-F  OF 11l.D 
SPRISGS GEOGRiPHERS.  ISC.  

P ! I ! ,  - : / 

Tit!e: ?);iry_r- '2 1 :  , . -4.; d. ..,: .. - . -- 

1: . .2 ::-?,; 
Date: I ' i - .? -o i  Date: /..-, . - . - - -  



INTERNATIONAL FERTILIZER DEVELOPMENT CENTER * MUSCLE SHOALS. N A B A M  25652 USA DC P O Box 2Wd @2S-381.6600 
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Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2040 

\luscle Shoals, .%L 35662. L 3 . 4  

\lud Springs Geographers, Inc. 
18 South RIain Street, Suite 718 

Temple, TX 76501, YS.4 

The International Fatilizrr Ds\slo?rnsnt Cenrsr thereinafrrr r s f r r d  :a ts iFDCl : S  a 

pliblic international organization (PIO) dsdicaied to inusasin: s:s:llr.?b:s ar::liin:r-i - 
. . .  

production throu:h the improved use of yield enhancing technolo:ies. L < ~ ~ L : S : L ~  S:xr 

Cniversiv (LSC;) and klud Springs Gmgaphers ,  inc.. h21.s subn;in?d a p r s y s s l  ;a L-S.XD r.? 
. . 

sapport development of ~ l o b a l  i p r i a l  nodcls  that can hr  used ra srx5.i~: :he ::rr.::s .;:' 

en\-uonmental chanze on the risk of sc'nistosomiasis 2nd to g ~ i d e  dis-a;? z.>r::;~l . :~:,ca:n;. - I:: 
. . 

order to carrq.out rhc u-ork described hersin. IFDC 2nd \lud Sprinzs G w z ~ ? ' ~ : : : .  I:; . :IC:.--:( 

"3" io the following t e rns  and condirions: 

JMenustik
SBA



providing overall fiscal oversight to specific "pass-through" funds to selected partners who are 

being asked to implement specific GISD activities. This will include work already identified in 

specific proposals from the X3C, OGC, and several other groups located in the four Target 

Regions: Upper Niger Basin, Afkican Great Lakes Region, the Kenya-Tanzania Coastal Zone, 

and the LimpopoIZambeze River Basin Region of southern Africa. 

IFDC will work in close collaboration with the technical officers within USAID 

providing oversight: Note: The Overall Coordinator is Robert E. Ford, AEMD - A ~ c u l t u r a l  

Enterprise and Market Development Division within USAID'S office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-n?TG for Regional Applications sub-group. 

Close coordination must also occur with co-Chairs of the MSD-IWG for each sub-region. 

They are: Barbara Best (G!EhV) for the Kenya-Tanzania CZM Activity; Paul Bartel and Jon 

Anderson (AFR-SD) for the Four Corners/Limpopo/Zan~hez,i Basin region; Robert Ford for the 

Great LakesIGreat Horn of Africa Re~ ion ;  and Mike McCiahuey (LJSAKYAFR-SD). 

Mud Springs Geographers, Inc., and Louisiana State University (LSU) will 

(1) develop regional-scale geospatial methods to predict variation in risk of schistosomiasis 

associated with climate, water development and other environmental changes by matching the 

environmental preferences and limits of tolerance of Schistosorna parasite-snail host systems to 

the range of thermal-hydrology conditions found within :he distribution range of the species 

found in the Lake Victoiia Basin; (2) Create a "HeaithTVh-re" spatial decision support systems 

module for schistosomiasis based on the .4CT software, Schistosoma-snail host distribution data, 

and a "minimum medical GIS database" ; and (3) Enhance the capacity of scientists at the Kenya 

Medical Research i n s t i ~ t e  io deveiop, validate. and implzinznt spa6al decision support systems 

in national control programs for schistosomiasis. A description of the activities to be undertaken 

by Mud Springs Geographers, Jnc., and LSU, technical pi-ocedures to be followed, deliverables 

repired, a7d es:imapd schedcle are presented in A t t x h e n t  1, which is incorporated as an 

integral part of this Memorandzm of Understanding (MOLT). 



Attachment 1 

DRAFT PROPOSAL DRAFT PROPOSAL 

Schistosomiasis (LSU-Mud Springs Geographers Project) - 
East Africa 

IX Spatid dedslon support systems and control of schistosomlrrk In Africa 

~ r i n d p l l ' h v u t i ~ a t o r r :  
Dr. Jack Mdonc. DVM, PhD, R o f a m ,  Loukiann Statc University. School of Vctl lnny Mcdidicmc. 
South Stadium Road, Baton Rougc, LA 70803 tcl: 225-57E-9692 
Dr. John CorM, Prcsidca Mud Springs G m p p h m ,  Inc.. 18 South M S t  SurS 71 8 T q l t  Tcxzs 
76501, tcl 254-778-5150 or254-913-2102 johncorbS@mdspnngs.c~m 

The long-range aim of these studies is to dcvclop global gmsptial mdcls that can be uscd to 
predict thc cffcctr of mvimnmcntal change m risk of schistosomiasis md to p d c  ciisistau mnlml 
programs. ?his wiJI be lccomplisbbd by use of csrth obvnvlg satcllitc sensor d m  md ~ W @ C  

information 6ystcms (GIS) global resource data, with climate and apca log i c  gmqmtis: -a, to 
definc the cnvimnmmtal p f c m c e s  md l i d  of tolmncc of ~ k t m o m o  pararite-mail h m  q-. 
Definition of reg id  mvironmcnts md local 'type' habitat c ~ s t i c s  of Schirrosom p a r e n t s d  
host systems win enable dcvclopmmt of spatial dacisioo support syst-w (SDSS) &at can be 4 '9 

predict schistosomiasis risk asminted with uxtm dcvclopmcnt projm and othcr cm-xmnmtd chsngrs 

In proposed w o k  SDSS sohare for schistosomiasis sill be devcl@ for fke Lakc Vi:wr;a 
Basin in Southazst Kenya, Southwest Ugglda md Northwest Rum& kgid rcsours daratsrrs 
previously devclopcd on Schirtosoma-snail hcst qstnns (Domcngc ct al.. 1967, Broan. i995), a 
'minimum medical GIS datab~sc' (hlalom ct d, 200ia) md thc U 3 . m  .A* Coma .90aur L?.X 
with the 'MctWhcre' module (Co* ct d.. 2001), uill be further dcvelqxd to crcatc an opc;Priocal 
'HcalthWhm' spatial decision nrppotr srjtcm that cnn be acocssd by medical invmgators md said 
control p r o w  officm by CDROM. Construction of data m o w s  by similar m c b d s  c: d.. 
2001b; K r i w  ct d., 2001) will allow futun scamless incorporation of rcsulrs eth &ow hm o&= 
regions. A succcyful system can lata bc W to rapid mcdicsl s ~ m d a r & c  mch& L b t  me com;&'~lc 
with gmspatial databases (Bcrgquist. 2001) end its use promotcd \la propm5 md a EE!~). 

ffitablishcd network of medical and cath riatists dcdia?cd to us= of SDSS for schstos&s c m h :  
( M d a c  d nl.. 2001: uww.GzxxisGIS.org). The pmjm a i U  &vclop an o p t i o n a l  -Ad GIS 
rcscarch capabihty of collcagua w&g at thc Kcnya Mcdxal Rrsar,h Inmtvx and -711 milirr dam 
dcvclopd us part of cariicr h?H. US.UD md RocLcfcUer Foundation pro:& by 19 Mdon: ITSL? an?. 
by Gerald Mkoji @Zhnu) and FS b k c r  (Gmvmity of Ncw Mexico). 

C w a t i r l  modrls for xhisto~omiasu uin bc devciopcd by 

. . k design wsrksho? ( 3 - 4  tay) h.2-1 be ?.el3 at -.I i?. N3irzSi  
a t  t h e  i n i t i a i  phases of t h e  project : 3  r r a S l e  r r c ; e z t  3- 
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investigators and health agency workers from Kenya, Uganda and 
Rwanda to exchange data, to discuss results of model 
development, and to provide for collaborative effort on 
application of new developments resulting from project work. A 
second workshop will be held in July, 2002 to provide 
instruction to health agency personnel and other researchers on 
uee of,the initial version of the Healthmere software module 
for schistosomiasis. Special focus will be on predicting disease 
risk associated with new water development schemes. Project 
results will be reported at the September, 2002 WSSD meetings in 
Johannesburg, South Africa. 

1. Dcvclop regional-scalc gcospatial methods to prcd~ct variation in risk of scbihistosomiasis 
associated with climate, water dcvclopmcnt and other environmental changes by matching thc 
environmental prefnrnca and limits of tolcrancc of Schistosoma parasite-snail host systems to the langc 
of thermal-hydrology conditions found within thc diibut ion range of the species f ond  in the Lake 
Victoria Basin. 

2. %ate a 'Rdthwherc' spatial decision supporl systems module for schistosomiasis based on the 
ACT software, Wurosom-mail host dismburion date. md a 'mnimm xdical GIS database'. 

3. Enhance thc camciw of srlenhsts at the Kcnva Medrcal Rcsearch Institute to dcvclon. validat-. -~ . , 
and implement spatial decision q & t  systems in iational conbul programs for schistoso~asis.] 

Appleton CC. 1977. Tl~c influence of tcmpcram on the life cycle and distribution of 
Biomphalariapfeg?en (Kraws, 1846) in south-castem Afnca. Int JParasizol7:335-345. 

Brown, D.S. 1994. Freshwater on& of Afriu and their me&d importerice. 2nd Ed. Teylor E.KI 
Frutck, London. 

Bergquist N.R 2001. Vector-to= peruitic d i m = :  ncw @ends in dnta coll~tion and risk assessment. 
Acta Tropica 79: 13-20. 

Cbrje?t, ID., S.H. GGs. B.PL 3sh, EI. i f ~ c h g 4  K.Q. Icskc ti..L.. Z-&m, R E  Vidncz, *JY. 
White, end D.P. *Edse!!, ILK!!. Almanac Charactuization Tmi v 3.0. A resource base and spatial 
information systcm for charactmizing thc agricultural, natural, md human environments of Kcnyz, 
Ethiopia, Uganda, T d a ,  Zambia, Zimbabwe, Mozambique, Botswana and Ghana (database v 2.0). A 
joint CMMYI  (Intan6tional hlaize and mest bprovczncnt Cmtrr) -Blac!dand Research Ccntcr 
(Tcras A&M U ~ v m i t y  System, Tcxas Agricultural Experiment Station) CDROM publication. Financial 
support from USAID 1 OFD.4 

' CXMI'T, Mexico City (Intm4m.d .Maize and VJhcar 1.xpmvernmi Ceii:cr) 

Domenge, J.P., Mot4 K-E., Chenng, C., Vienave, D., Cnpllis, 0, Perrin, M.F. 1987. A* of :he 
global disMbntion of schistosomlnsis. Talence, Geneva W O ,  PUB. 

Open GIS Consortium, Inc 



DRAFT PROPOSAL D M  PROPOSAL 

Kristcnsea TK, Malone JB, McCprroll JC. 2001. Use of satellite m o t e  sting and gu~grn~~hi: 
informution systems to model thc distrriutim md lbundancc of b n d  intamdiate bora m A f ; i ~ :  A 
preliminary model fmBiomphnlm'a.qfeiflen' in Ethiopia A d a  Tropim 79:73-78. 

Malone JB. Yilma IM, McCarroll JC, ErLo B, Mularatin*% S, Zhou X 2001. Sahllitc Clharology and 
the Environmental il of d:ofirfosoma mnsoni in EthjopL md East Afiicr A- Tropiur 7959-72. 

Malonc JB, Bagquirt NR, Huh OK. Bnvia ME. Bernardi M, El Bahy W Fumttr hN, Kr2tzm.m TI;. 
McCarroU JC, YiIrna JM, Zhou XN. 2001. A Global Network for Cmml of S d - B m c  D- Using 
Satellite Survcillmcc md Gmgmphic Inforrmtim Systcms. Acfa Tropia 79:7-12. 

Budget: 

Budget Section 1: LSU 
LSUBudgd (@ 26% OfTCampu Rntc for Cvcthcad) 

,!kxafd 
John B Mplonc I P/o 
Rcscarch auiwnt 50% 

.c,,,,22%) 

.c,uabd 

swdm 

phone, FAX, FEDEX ctc) 

Totsl Sectlon 1 :  b l e d  Com to LSU 
*So C3n to ?:?%for Dr h!dox's rakry 

Su.'zc? SecHon 1: ILqhrl pnrtnen l a d  worhhops (mrmgcd by Mud Sprtnw C e o p p h u s  Inc.): 
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Kenya Mcdical Research Institute 

T& for RegionalSltr Srr6Conbact9: 

DRAFT PROPOSAL 

$4,000 

Capacity bnildiug worbhq (to take placeJuly 2002): v a e  Nairobi 
Airfare: $1.400 timca 2 persons fmm USA to NPLobiSZSW 

$703 l i m s  2 p " 0 ~  Addim to Naimbi S14W 
Hotel (3 nighh. 4 peraons - 12 mom-nightr) $1203 
Per Diem (4 days, 4 pmons - 16 days) SBCfJ 
Miscellaneous costs (Visns mppk etc.) 2500 

Total for capacity building meeting: 
$6,200 

Total Section 2: Regional p a d e n  and research nod developmeot workshops 616,400 

Bndget Section 3: Mod Springs Geographers, Inc 

Personnel(workshops, HcaIthWhnr module development) 
Administration I design I implementation (Corbett) $12,000 
Scnior Rogrrunmm $12,000 
Programmer $20,000 
Spatial Database technician $10,000 

-(Z.S%) $12,150 

L‘~uUh4 $2,500 - $6,000 

$74,650 

nhers Inc I n h v ~ ~ ( 2 1 % )  $15,676 

Torid S&n 3: Projed Cads 10 Mud Springs Geographer$ Inc  $90,326 

Grand Total ($34587 + $16,400 + $ 9 6 2 ~ ~  
S141.313 

Spatial decision support systems and control of SchtstosomirPsis in Africa 

The long-rcge tim of pcposd  studies is to develq! global gccqatial models that can be used to 
predict the effects of cnuironu7ental chsnge on risk of schistosorniesis and to gui& dis- control 
programs. This will be accomplished by use of earth a b ~ n i n g  satcliitc sensor data and geographic 
information systems (GIS) global resome data, with climate and agoccologic geospatial databescs, to 
d-finc the cmironmmta! prcfmcrc a d  I~mm of tolrznre of S-hkforomo puzntc-wed host systems.  
Dcfimdon of rcg.onal en\mmrr.mn and fox: '!y?r' babrat  c h ? r ! z ? ~ ~ : i c r  of Srhiw~soma pans~te-mall 

O w n  GIS Consorti~m, Inc. - 61 - 11 Sept. 2W1 
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host systcms will enable development of spatial dccisiw support q-amu (SDSS) that can k used to 
predict schistosomiasis risk associated with unta dnrclopmcnt pmj- md o ' k  m ~ ~ m r a l  changes. 

In proposed work. spatial d.xision nqqxrt systems 6ofwar-e for schirtosmisis will k &lop3 
and validated in divagcat environmmts in East Africr Rsgional resorocc dahbascs pm-iously 
developed on Schistaroma-8lail host r y m  (WHO, 1987, Brown. 1995), 8 ' m i r b m i  medical GIS 
database' (hblom ad, 2001a) and the USAID f i a  Guntry Almanac saia (Corbn a d, 2001) sill 
be finibc~ developad to m t e  an operational 'Hcplffiw6ar' spatial dean svpport r)rsm t?a: can be 
a--red by medical invcstigatorr and national conbol popam officm by CDROM ChMnmion of d a n  
rcsourccs by similsrmcthods (Malone ct d., 200Ib; Rsistcnrcn ct d.. 2001) aiU allow  fun^ d a s  
incorporation of regional results into a unnprcher!zive gIabal system. .4 succcssfd FySImr can !at= be 
linked to rapid medical m i l l a n c e  methods that arc compatible with geospaja! &habases (Bqquijr, 
2001) and its use promoted via training programs and a m t l y  established nnwork of mcdical and e r 2 1  
scientists dedicated to uw of geospatid models ead medical information qncms for bctilstosomiesis 5sL 
warmcnt and c m t d  fJdalonc ct al., 200 1). 

Specific Objcciivcs: 

I. Develop regional-xalc gcozpatid methods to pm%ct variation in risk of xhistosomiesis ~ssa.-iscd 
with climste. unter dcvrlopmcnts and o h  mvimnmmtai changes by matching the e n ~ ~ t a l  
prefcmces and Emits of tolcre?cc of Schirtaromo p9site-mail host syaems to the ranp of thcd- 
hydrology conditions found within the distriwon range of the major yco fomd m ca% wcs: and 
southern Africa. 

2. Cmtc an operational 'Hdthwhcrc' sptial decision support ~~ moddc for xhistosa~as% 
epidemiological a r x m m t  and control propan mauagcmcnt by hcaith wo&rs m .=q 5 s - ?  QZ :k 
USAID Afrjcan Cornby Database scrics aqd scsocintcd softunrc, a~ailablc Sdiirrosomn-nail k t  

distribution data, and a 'minimum medical GIS database' for each regon. 

3. Enhsncc thc capacity of scientists at collaborating r e ~ ~ l  ccntm in east .eta ta &?lo:, vi:ck. 
and facilitate implementation of s p a d  dccision support systems in rations! co~oo l  ~ p s  for 
schistosomiasis 

Background m d  Slgnificonce: 
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al., 1999). For trypanosomiasis, a mxcssful climate risk model was dcvclopcd for Southcm Africa bascd 
on historical biologic data on Tppanosomn spp., climate data and NDVI @ogm andRandolph, 1993; 
Rogm et al., 2000). 'Health maps', mtcd using GIS, have rmeivcd n.7 emphasis as part of recent 
malaria initiatives of thc World Health Organization, the National Institutes of Health and Emopean 
counterpart agencies. Applications have included identification of viUages at high risk of m a k  
transmission by use of 1-1 =ale Landtat satellite data pameten with distance and buffer analysis of 
mapped risk factors @wk et d.. 1994) end regional scalc analysis of AVHRR snvlor data to identify high 
risk zoncs (7l1omon d d, 1999). Othcr medical and vetrriarny applications include Lymc disease 
(Kitrcm ct al., 1992), onchoccrciasis &chards, 1993), lcishmaniasis (Cms ct al., 1998). banmuftian 
filarissis mompson et al., 1996; Cmmbic, et al., 1999), and snail-borne discascs caused by Schirrosomo 
and Fasciola. 

Snail bomc discascs at amenable to the use of cxisting satellite data resources - pcrbaps more than 
0 t h  mon enviromncntally sensitive, fractious diseases, such as mosquito bomc malaria or arboviruses - 
bccausc a w l  biological cycles and tramnission pattuns are slower, with more stub& habitats and 
generational dcvclopment timcs of 2-31ycar. Two wcck sampiing intervals are acccpred by i r h l o g i s t s  
as adcquate for most htudics on population dJnamics in the field Thus dckadal (10-day avcragc) satellite 
sensor and climate data often uscd by crop scientists and thc tcmporal resolution (earth orbit cyclc 
intend) of c m t  high-resolution ~tcllitc systems arc acccptablc for many studies on the dishiiution 
and abundance of schistosome-6nail rystcms. Ficld and laboratory data on intrnmolluscan dcvelopmcnt 
rates of S. mamoni and S. huemntobiurn are available for use in modcl dcvclopment pfluger 1980,1981; 
Pfluger et al.,1984; Shiff, 1964; Shiffd al., 1975; Appleton, 1977, 1978, 1998; Appldon and&csson, 
1984). Although key to undcrst&ding and mapping factors that affect propagation and transmission of 
schisbsomiasis, knowledge is more limitcd on dcvelopmcntal nquircments of thc major snail vectors in , 

Africa that detcrminc thc distribution and abundance of snail hosts. 

Concepts leading to the c m t  proposal were developed as part of studi3 on usc of climate and 
environmental satellites to dcfme thermal-hydrology domaim that rcflect risk of snail-borne disease in 
Egypt, Etfiiopia, Zimbabwe, Brazil, Bolivia and China (Abdel Rahman ct al., 2001; Fueates ct al., 2001; 
Mslone ct al., 1998, 2001; Malonc andYilma, 1998; Bavia ctal., 1998, 2001; Mukxatirwa etal., 2000; 
Yilmact al., 2001; Zhou et al., 2001). Agro-climatic databases uscd by crop ecologists (Vclthuizm and 
Vcrelst, 1995) were reported to be uscful for characterizing weus en&anic for S. mamoni in Ethiopia 
(Yilms ct al., 2001). Other studies in Eihiopi~ (Malmc ct al., 2W 1) e7d Zimbabwe (Muhatirwa ct al., 
2000) support the potratid veluc of ~&lIitt cia% as sunogatcs o E t e m ~ t u ; t  md moisbm climae data 
to dciine the envimnmcnta.1 prcfcrcnces and limits of tolcrancc of schistosomiasis anail host-parasite 
systems. 

Wc propose to use global gcospatial data r c s o ~ r s  and GIS methods to: 1) develop spatial decision 
~ ~ 

r u p ~ t  wzm (SDSS) for h&h oSc-3 k pi=z&g c3drn3+2?ig cgmtrol p r o g m ~  d, 2) to pndi-t 
the C%C@ ( ~ f  ~ ~ l t ~ . + p ~ ~ v d ~  md mhm! cnvizonmcntal cbmge on *c ciiscase. Predicting the medisel 
consequences of water dcvelopment projects, in particular, h s  rcmaincd xn elusive goal. In rccmt 
experience, cxplosivc increases in schistosomiasis occumd foilouing consiiuction of the Diama Dam and 
relatcd developments in Lncgal, cvcn with tbc bcncfrt of an impact study that &&d thc contrsry 
(Southgate, 1997). In many other water dcvclopment projects, cspcially smalier dams, h-dth 
implications an not w n s i M  and better means of providing 'I~zctious Disease Impact Statements' are 
needed (McSwccgan, 1996). 

Research Design and Mdhods: 

Using GIS methods, it is possible to take two approaches to dcfic thc rclativc suitability of the 
environment for propagation and transmission of vector borne diseases. One approach is to map available 
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field data on parnsitc infction prenlcnce and the distniution and abundance of the \ctor(s) w&n n 
GIs and then allow the psrasite ta 'define itself IS to its cnvinmmcntal prefamccs and 3nhs of 
tolcnmcc by itwtivcly fitiing its dis'uiiution to the cn~+onmatal f c a t u , ~  found Lk p"mtc is 
known to c x i h  A second approach is to define mapped fcatmcs of the cn \ imman tSat mzcqmd to 
data from laboratory and field studia on thc abiotic pref- and limits of tolcanz Cut  &i\z the iife 
cycles of the pansite and its %tor. Ifvalid. models de~ lopod  by either qxu& would be qcctd to 
be consistent in mapped rcsuIt, whctha climtologic paun-m or cn\imnnental sateEit~ srm &a a-r: 
used. A co&nbinaticn of both approachs will be uscd in propoud work 

Rior -Its in d ivaga t  cnviromcntal arcy coch with uniquc schistosou~-mail systtns, s u e  
that cnvironmcntal databases can bc used to develop regional a n 4  ultinarc!y, global GIS risk rasm.3.1 
and control modcls for schistosomiasis using similar GIS input data and protocols. P r o p 4  r d e s  w!l 
be done by similar mcL!& in c o o p d o n  afi r e g i d  collabmtors LY E'&opu (Addis .4Sw 
Univmity) and Kcnp  (Keny Mcdicsl Research Institute). Model 'fit' d l  be rsstcd using dsa from 
selcctd water development sites w h m  wdldocllmentcd studis exist on wionLa%n by ~ ~ o r r r -  
mail host systans that also occur in othcr xgions. TLc d d n g  SDSS wil l  bc urd for ~ r =  .k-d 
studies aimed at Meting conscqucnces of pmpowd water d-veloprnmr s i b  in th: Up;? 3% BFS% h 
East Africk 

Initially, wc pmpose to develop and validate geospatial modcls for schinom5sis  in Een-e A5?a 
by: 

Incorporation of edditional agoccological data h m  the .&ca Cornmy Drabas= Se5cs. 
includkg long tam aandard climtc *tion databases and prduza  of 'Mc:Ukre' mduic 
analysis mcthods 
Dcvclopmcnt of mode!s for cach p d t c - m a i l  host q s t ~  indq%!xk=li)', a d  
Usc of a dckad-by-dckad analysis of NDVI-Tmax satellite &I! with c l i ~ x c  *a from oincr 
sourcq to dcvctop a clunatc-based f-t syam for schiStoso~rsis, i x h d h g  l k ~ f i ~ a f m  
of sbm tam life cyclc-lirmting scacoaal high or low t n n p t u n s  on thc rrajor s5s tosonr -  
snail host systems that occur (.Qplcton, 197?). 

- .--. f i ~ w o  (Fiw j :mciu&s r-y pJbi:c && c;.;+,rL'II.z(d &%hc5 e3d rkS..so5=s-c 
pnvalmcc end mail host data h m  U'HO aid othcr publisM sourcrs d f a  d:vclo?3n: of h c  
cumnt Erhiopia GIS risk modcl. It wes u x d  for p r c l ~ ~  c x u a ~ l a t i m  of Fkiopia r-ds to thr c.zs 

Own G:S Consom~m. !nc. - 61 - , . , ssp: i c 5 ;  
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N a h l  History Museum; Philadelphia Academy of Science), key reference books p r o m  1994; 
Appleton. 1998) and litmatme reports. 

Fig 1. Minimum Medical GIS Database 

Regional databases will be used to study and characterize the envkonment at existing water 
development projects where it is already known what snail-schistosome systems arc established, then 
used to make model predictions on consequences on schistosorniasis at proposed watm development sites. 
The following means of analysis will be studied in efforts to develop regional risk models: 

R E U n O N S H I P  OF A b - m  THERK4L-HYDROLDGIC W M A I N S  TD SCHISMSOMIASIS USING 
G L O a k L  LAND I-KM DATABASES - T O  CONXTMXND EXlE?!D EARLIER PJSLIL1S FROM ETOPLI 
AND ZIMBAB WE, CURREhTGIS MODELS IYILL BE FURTXER UEYELOPED BY W E  OFENVlZONhfEVlU 
SATELLITE DATA F R O M J T E  VSGS GLOB4L LAND ~ - K M P R O ? I L . M A S S ~ O G A T E S  OF (ZhfATE DATA 

ON T E H E P A  XRiC /A3 MOISlZIRE IN IXE &WIRE ElSIERN AFRICA STUDYAREA. GLOBAL I-KMDA TA 
WlLL BE USED TO U T n i P O L f T E  A''," F Z d l 7 Y E L Y  F'T T f E  K~h'O H'N DISTRlBlj7i'ON OF THE IMPORTANT 
S ,  ~ ~ ~ ~ s ~ ~ - B ! Q ~ H . ~ L ~ : Q ~ ~ N D  S, .a mLvoLuLvL-r~vruru~u.u.;i,&l~ 7 . - - - = c  3'7 -7:- rm- K~.U4YX,G?ET?DLTI 
/E,W-iCTS.2 FXOM 3 .XU X . k T E R  i P a S  CENEJSD 0.V XrP VETSIES)  I0 ANNUAL, R E T S U S O N  
AND DRYSEASONCOMPOSITE MAPS. MOREDETAILEDDE~D-D-EY-DEKADANALYSIS(36 PER T A R )  OF 

' TMAXAND mVI DATA WILL THEN BE DONE, AND COMPARED TO DAILY DATA FROM THE CLOSEST 
CUMATE STATIONAND 30-YWR-AI'UiiGE C W T E  DATA FOR THE RESPECITYE DEKAD. R E S U L E  
WIJ RE EI'ALUAEDRIRELAlTON TOAVAILLBLEWBOR(I0RYANDFIELDDATA ONlFEABI027C 
DEVELOPMENTAL REQWREMENTX OF SNAIL H O S E  AND I?JThMOLLUSCINSTAGES OF SCHISTOSOMA. 
T A X  WILL hRr.PRtRtS.%T X E R K U  FACTOKS TNXTDPJl'E Sh1.4!L-O/JLS.~.DEV~~OFMEIvT USING d 5 - &  

CUh4ULATNE GROWINGDEGREE-DAY (GDD) CONcXPT. S.  M.4XSONI REQUIRES XNACCUMLIL(i7ON 
OF 268 GDD ABOVE THE BASE OF 14.2 (? TU COMPLETE DEYELOPMENT; S .  HAEMATOBRIM 
REQWRES2PS GDD ABOVE THE BASE OF 15.3 COPFLUGER, 1981; PFLUGER ETAL., 1984). &D?y 
WILL BE USED TU REPRESENT 7HE CUMUUTIVE EFFECTS OF .MOJSlURE AND THERMAL REGIME. 
QUERYARWS 8Z.L BE FirTO SCHSTOSOME-SNAII, HOSTDAT.4 FOR BOTH TMAXAND mVI 

O w n  GIs Consordum. Inc. - 65 - 11 Sept.. 2001 
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SEPARATELY, A M )  FOR THE.&% WHEREBOTHCXKCRL4 A R € n .  A SPEaAL.WFOR7 RILL BE UJLIDE 
TO Y A L D ~ I F ~ R T S I H A ~ ~ D ~ ~ O ~ ~ O F B .  ~ n n r r n r ~ s r e o n o a u ~ r o  
REPRODrrCE WHERE WATER ~ E R ~ ~ ~ c E E D  27 C?FOR PROLOLOVGDPWODS P I 7 9  
GROWING DEGREE HOLlRS) D O R I N G ~ h U N R L T I O % P W O D  (APPLET2V. 1977; A P P L t T o t i ~ h 3  
ERaGFSON, 1984)  0 TO DEFLW NE U W G  FACIVRS O t i  O m  SISTUII 

G l o b a l  Land Use. Sod Md E 1 m . o n  Dda6aret- Global land .~tc, m~ls and t h b o n  &a iaycn, a:+. 
nssoaatcd lrnked dambasts in thc ACT. wll bc mcozpxatsd m the repolul d r h h . ~ ~  fu .&= fu 
analysis to identify and m m  relationships of thw factors to %chistosomiads tisk 

C i i d e  forearrts- It is proposed that climate forccarts rrsing climate &on &abases and .4\HXR- 
derived thamal-hydrology classes, modified by landcova class, so& slope. aspx and uohcn: arcs 
analysis, can be used to prdd long-t?m md annual suitability of diffm: a w e n u  n l ~ o n s  icx 
developmat and propagation of s c b i s t o s o u .  Climate suitability forecam nil] be derriopcd irutially 
by uw of climate databases available in the USAID Afiica Country A2maoac (CorS.r fi al.. 2001). 
supplemcnitd by jsta th Cmp Prdxt icn  System Zona of me IGAD S h g i m  (\ll'hukm b7d 
V a e M  1995), the S.4DC RRSP dstabasc for East &ca (SADC. 1998) md th: FAC€LAf (FhO, !W5) 
database. This will allow calculation of forrcast indices based on popotmdd m 9 p o m k a % o n  (PET) 
warn budget analysis according to the Thomthmite +/or modified Penman-hlonficth m*. Usng 
methods similar to that usd  for earlier work on Fusciola m casl Ahca Olfalm and 17Lmd. 1998) 
monthly 30-ycar avcragc data u?ll bc used to deiinc long-tam avaxgc or ' n d '  f m e s :  inSm for 
each climate sration. Tnis analysis will save to provide the dimibaon nmgc ud rz!:evr ~iatr i l~;? .  of 
climate regime for the major schistomme-mail host 6 y s k l 1 ~ ~  thar occur in each region. 
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AVAILABLE IN THE GIs U YERS FROM THE DIGITAL CHART OF THE WORLD (DC7q) OR THE USAID 
AFRICA COL~.TRYLMNAC, SWPLUIEKIZDBYREFERW~CE m THE GEONM~ESGAZEITEER. 

Tne Almanac Chnrnctcrization Tool (ACU qrcscnts  a ncw generation of spatial decision 
support tools that provide decision-mnkcrs with an mtcgrated packagcd set of spatial databases and 
analytical tools. Although the ACT is a spatial information system, it docs not rcplicatc more complex or 
compkte Geographical Information Systems. Instead, it aims to provide non-GIS specialists, puiicularly 
in the fields of agriculture and natural resource management, with an accessible and practical spatial 
infoxmation tool. A key umccpt bchind the ACT is that it not only ~ o ~ < d e s  andanalytical tools, but, sctE of 
foundation data. Tnese d6i6 sets rini 20 rpies&iit the kcst awils'cic ~ e ? y ~ ~ i ~ ~ b I e  qxlial &t for a 
p d c u l a r  region. As an information tool, the ACT supports devcloprnent invedmcnk and project 
planning, as well as, disastcr mitigation. 

Jll CORBEiTAND COLLEAGUES WILL FURTHER DEVELOP T X E A C T F O R H W L T X  
APPLICIl7ONS IN W L U B O R I T I O N  WlTHLSu AS P M T O F  THE PROPOSED PROJECT &SUZRES[ILTS 
DEYELOPED [KING OOTXU( SOFIWARE (EG ARCYEW, ERDXSj WILL BE W E D  TOPROGRAMTXEACT 
'HEALTHWEXE'MODULE USLVGMANYOF lFlE .UhfE DATBASE RESOURCESAND FUNCiTON 

FEATURES USED FOR PREDILZPJG ENYIRONMUCXL S~ABILFlYASSESSMENISFOR CROPS. IN TXIS 
SENSE, FE WILL DEYELOPAPPUC4TIONS lXAT WlLL ALLOWPREDICTJON OF lHEANMiAL FLUKE AND 

SNAIL U7ERMEDUTE HOST 'CROPS: TXI.3 Writ BE LONE STEF'WEE iT7 D E F ' E N D E M I C Z O N E 5  
L T I N G L O N G W 3 0 ~ Y E l R  AVERAGEDATA, Uv7XMM7UL R l X  I'rRIATIONIN W N L T  USWG A x ! O  
A W J A L  CLIMATE DA7ABASEX Ah?) SCENARIO PREDICllO!~3 I E i' h'YDROLOCilUL REGIME CHANGES. 
GLOBAL WAWG) AND DUNERY OFA HEALTHAPPUCA~ONSMODULE m USER AGENCIES. 
FOWATIONDATABASES ARE CLrRRWnYAYAMBLE AT THEAFRlCAN COhTNEhTAL S W ,  
lNCLUDING DATA FOR THE ENTIRE WKITNENT, PLUS MORE C O h P L E 7 E ~ M D U A L  COUMRY 
ALMANACDATA FORBOTSWANA, EITnOPU. KENYA, h&LARI. MOSAMBIQ[IE. T4h24NU. UGANDA, 
ZhMBU,  Z.lMZ.UW. 0.TfiER EWhTRYDATAARE.4 VAILABLE OR UNDER CONSTXUCTIONFORh&LI, 
SIERRA ,!&O.VE, GHM5( AND L I B E W .  

To faciiitatc projcct coiiaboration, 8 workhq  (3-4 dsj-) -;-;!I be k i d  in w t  PA&. at the init.:zl 
phzscs of thc projcct to cnsble p j m t  c3mvestigetors to cxchange deta, to discuss results of model 
developmcnt in cach m, &id to pmvidc for co l lab t ive  cffort on qplication of ncw developments 
resulting from projcct work. A second workshop will be held in Summer, 2002 to provide instruction to 
health a&cy &orken and nsearchers on use ofthc initial vcrsion of thc ' ~ea l t hwhm'  software module 
for schistosomiasis. Project results will bc rcportd a! the Scptc;nh, 2002 meeting in Johannesburg, 

JD CORBETT WILL BE RESPOhSIBLFFOR PROGRIMMiWG THE .YEALTHMODULE, BASED INPART 
ON RESULi'S OF RESWRCH DONE ATLSU.  FUNDS WJLL BE USED 7Y) SUPPORT ONE SENIOR VISUAL 
BASICS (VB) OBJEEn-oORIEN?ZD PROGPdMER (ONE-MOhTNLVORT) PHO R'ILL SLIPERJTSE TWO 
JUNIOR PROGRAMMERS, ONE FOR THRZSMOtiTriSWFORThT TMPLE mXND OhE FOR OhrE-MOMT 
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A RockcfeUa sponsmd Team Reaidcncy war held i t  the Bellagio Conferace md Sz& 
Center, Italy from ApnllO-14.2000 to mddrrss the lopic 'Health Maps: A global nernork for cmm! of 

= ~r - r~ . - ~ ~ 

scientists i n w  in w c  of geospatisl && for control df nhlsto&is md ot!xx srail borne 
diseases. An Internet site has k n  implcmmttd f a  h i n g  data. m m h  &s 
and other rc lnmt  infomab.on, and mutual assistance for participating sclcntim. As ti--7 rc dcvelopd in 
the propod proja? GXS ~ u c t a ,  iyt?;-tim on data LCCCSS and pmcsing. and rclevlnt inio=mtion 
will be made available via thir Intanet site f a  use by otha investigators wor- m r;hicosomibds 
rcscarch funded from other murus and to h d f h  ageocia luponsiilc f a  conml of the disease. 0t.c 
rcscarch gmups will be invited to callaborate by conmiuring to database rrrouru dcvclupm5~ md to 
access GIs rrsources akeady avrilnble for k i r  nrra of inmest Thc wo;ting gmrp aill prol-.de I 

vehicle that will facilitate success of the proposal r c s m h  project, rosldng results available for 505 
r c s a r h  purposs and m m l  p g n m  sppli&ion in AI%= 

Gcospatial databases for the Upper lule Rim Basin will be funbet dcvclopad btsed on exiS%g &!a 
from carlia studies in Ethiopia (1R03-.U 4207761). Egypt (RlS-PJ-28192 TMP), &c hfOii~VSrUD 
Schistosorniesis Rcscmh Project, No. 26361402, and &in from stulcr by ES b k a ,  G hIlroji ~3 
colleagues in Kcnya (CTSAID Crant No. DPE-5542-G-SS-601800). la the fu?rm. daaSz.s for :% S.XX 
region will build on GIS-bared studidics do= by S Mukaratrrag on Zimbabwe d e g  a 1999 CIES 
Fulbright Scnior Rescarch Scholar stay at LSU. studies on Zimbabwe by TK ICrisr- d x q  LSE 
visiting scicntin studies in 2ODO and 2001, md rctmspstivc mcorpoatiaa of data h n  ;K1S!ishd r r p s r ~  
of work m the rcgioq including field data fom cxtasive pnvlous studi*i by CC . Q p l r a .  h a2?2ioz;.. 
future efforts m west .Mca will build (the W a t  s t c a - U p p x  Niga Rim mne) on uarL miin-4  d m g  
a one-math U S . D  taining program for Dr Sridou T m k l y  of Mali. who all1 be m?zd~lc  fn 
devclo?mcnt of h t  rtgional site at thc L'nivanty of Mali. 
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Budget Section 1: LSO 
LSU Budge (@ 26% Off Campus Rate for Oval~cad) 

Re4ucnad Frmds LSU Cost S h *  
Personnel 
John B Malonc 10% 

TOW Sectlon 1: Project Costs to LSU 
*No Cost to project for Dr Malone's s h l q  

Budget S d o n  2: Regional partners and workshops (menqrd by Mud Sprlngr G topphe r s .  
Ine):  

Design workshop (to rake p!ax imrndately aft= concact ifiitiaion): 
Vauc  EhP& ;*;airobi 

Airfan: $1,400 times 2 p c ~ n s  h m U S . 4  to Nairobi S2800 
$700 times 2 p o n s  Addis to h'airobi 51400 

Hotcl(3 nights. 4 pmoos = 12 room-nights) 51200 
P a  Diem (4 days. 4 persons = 16 drys) $SKI 
Micccllanmus cons (visas, supplies, ctc.) SjOO 

Total jor design meeting: 

Model coufmndion / HcathVvkrr module worlrshop (to biz ?!ace July 2002): V C J ~  5eso5: 
.Ware: $1,400 times 2 persons fiom USA to Nairobi SZSDO 

S700 times 2 persons Adds to Xeirobi Sl400 
Hotel (3 nights, 4 pmons = 12 rm-nights) SIZDO 
Per D i m  (4 days, 4 pcrwm = 16 &ys) S600 
MisczUsneous costs (visas, supplies, ctc.) 5500 

Total for model confurnation /Henl:hRhere module rrsnng m e n i ~ g -  C 6  ..?Q . ~ 

Total S~cctfon 2: R+onnl prrtnen m d  rsearch and development workshops 516,400 



D M  PROPOSAL 

Budget Section 3: Mnd Sprinp Geographers, Inc 

DRAFT PROPOSAL 

Total Scetlan 3: Project Costr in Mud Sprlrrk Geographers, Inc 

Grand Total ($34,587 t $16,400 + $90,326) 

Open GlS Consomum, lnc, 11 Sept., 2001 
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INTERNATIONAL FERTILIZEF, DEViLDPMEh'T C E l i i E R  * MUSC!E S H C L S .  A'-%LMh 5 5 2  CSA DC F' G ,  Ex 2MC *255361-%CJ 
EMk lL .~~r ,e ;a  3liDC.q 
F2'hI NO 23-381.i:B 

Memorandum of Understanding - 
Between 

International Fertilizer Development Center 
PO Box 2010 

\luscle Shoals, .%L 35662. CS.4 

And 

Louisiana State C n i ~ e r s i h  @SL-) 
South Stadium Road 

Baton Rouge. L.4 70803. L34 

1.0 ISTRODCCTIOX .L\D ST.ATE.\IEST O F  IYORh: 

L-' ' Tj-J, .;- --.--- 2 Kle i-nited Srares .%%en:). for intsmzrional Ds;-sh~iii::ir . . ...A ....-. .- :::? 2: 
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. .  - - - - . , 
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.---- 1eadir.g up ro t he  iVoild Swmlr gn Sus:knz>le De\ - s l~? r ; sx  : L: >>3 i .  

IFDC will p:ovi?z rS.A.ID EG.kCl .%fS .\v;:h :::!::i:~j - 2::: :::z:::::-.?:-.: s.:>:\:: :: ::-.: . . 
. . 
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being asked to implement s2ecific GISD activities. This uill include work already identified in 

specific proposals from the KQC, OGC, and several othe: groups located in the four Target 

Regions: Upper Niger Basin, African Great Lakes Rezion, the Kenya-Tanzania Coastal Zone, 

and the LimpopoiZamheze River Basin Region of southern Africa. 

IFDC will work in close collaboration with :he technical officers within USAID 

providing oversiht:  xote: The Overall Coordinator is Robert E. Ford, AEMD - Agicultural 

Enterprise and Market Development Division within US.GD's office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-FA'G for Regional Applications sub-goup. 

Close coordination must also occur with co-Chairs o l  the GISD-AVG for each sub-region. 

They are: Barbara Best (GiElV) for the Kenya-Tanzania CZM Activity; Paul Bartel and Jon 

-4nderson (AFR-SD) Toor the Four Corners/Limpopo/Zamhezi Basin regon; Robert Ford for the 

Great LakesiGreat H o x  of .kfrica Region; and Mike McGahuey IITSAIDIAFR-SD). 

Louisiana State University (LSU) and Mud Springs Geographers will (1) develop 

regional-scale ~eospatial methods to predict variation in risk of sc.histosomiasis associated with 

climate, water development and other environmental cliar!ges by matching the environmental 

preferences and limits of tolerance of Schistosoma parasite-snail host systems to the range of 

thermal-hydrolog conditions found within the distnhution iange of the species found in the 

Lake Victoria Basin; (2) Create a "HealthTVhere" spatial ilecision support systems module for 

schistosonliasis baszd on Lqe <4CT s o h a r e ,  Schistosom:i-s-iriil host distribution data, and a 

"minimum medical GIS database" ; and (3) Enhmce ~ l i r  cspacity of  scientists at the Ken]% 

Medical Research Institote to de-i-elop, validate, and implement spatial decision support sys tem 
. . 

in natioci! conhol prog-2zs Car sci-istosonnas:~. ,4 d:scnp-ion nf the activities to be millertaken 

by LSU teclm.cal procedu~-es to be followed, deli\~erables rrcjuired, and estimated schedule are 

presented in Attachment 1, which is incorporated as an integral part of this Memorandum of 

Understanding jI\?OU). 



2.2 Finance 

. - . . . . .  c;?ameled to IFDC. IFDC s%ll p ~ ~ i e  x3dir.g to LST- ;r, ~ : : o r k = . . c  :x;:m :---; ....... .-' -. ... 

I Item Total 
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Allowable Costs 

1,SU shall be reimbursed for costs i n c u n d  in cairying out the puq~oses of 

this MOU, which are reasonable, alioc&le, and allowable. 

Reasonzble shall mean those costs thzt do not exceed those which would 

be incurred by an ordinarily pr~den! Ferson in the conduct of n o m a l  

business. 

Allocable shall mean those costs which 'are necessary to the MOU. 

Allowable shall mean those costs whi'rh are reasonable and allocable, and 

which conform to any limitations set forth in :his MOU. 

Piior to incurring a questionabie or ;mique cost, LSU is encouraged to 

obtain IFDC's written detern~inatior 2s to whether the cost will be  

allowable. 

Payments 

IFDC shall make pa5nenrs to LSU based upon receipt of an official invoice from 

LSU. The invoice may be faxed to the official F D C  Business Contact indicated 

in 2.6.1. The payments shall be made on a monthly basis based upon LSU'S 

submission of invoices which substantiate costs incurred in the performance of  

this MOU. 

2.2.4 Financial Reports 

LSTJ %ha!! ~roy:i"l t~ EEC, wj.i.in 212 62ys o f  !be rnd of each month cr16e.i this 

p r o a m ,  a Enancial repofi detailing Fmds s q m d e d  under fhis MOU. The 

financial iepocs shall include accountins for 211 allowable costs incurred by LSU 

under the progzm in accordance u-ith the h e  item budget mounts  indicated 

in 2.2. 



2 . .  Audit 

LSU shall maintain hooks: recor3s. 33cxncnrs. and 0 4 3  s\-l?cnx :r z::;:2.3: 
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purposes not in accordance with the terms of this MOU, LSU shall refund 

such amount to IFDC. 

2.3 Language 

The MOU has been executed in English, which :;hall be the binding and controlling 

language for interpretation of the terms and conditio-1s of :his MOU. 

2.4 Subagreements 

It is understood that LSU may canyout the nnrk described under this MOU in 

collaboration m3h others. It is further uilderstood ;hat funds provided to LSU iiiay be 

used to support work camed out by collaboratinz institutions. LSU shall ensure that the 

specific conditions of this MOE (i.e., Section 2.0, Specific Conditions) shall apply to all 

such subageements. 

2.5 Revision of MOU Budget 

(a) The approved MOU budset is the. finaxial expression of LSWs progam. 

(b) LSU shall immediately request approval from IFDC when there is reason to 

believe that within the next 30 calendar days a revision ofthe approved MOU 

budget will be necessary for any of the foilowing reasons: 

To change the scope or the objecti~;es of the program andlor revise the 

funding allocated among objxtivcs 5y more than ten percent of the total 

, , * , 7.. . , - 2  ' .  - .A1 :-- 
uuu;", v,,,"u.,i urii.. LAlr .,n,rudii ~ i ' i i C b  U i i i Z i i i i b i i .  - 

.4dditional emding is needed. 

. LSU expects the amount of autho~r:d funds to exceed its needs by more 

than $5_000 or five percent of the 3fOTU hudset, whichever is greater. 

(c) Except as required by other provisions f -~f  this MOlJ specifically stated to be 

an exception from this provision, FDC' shall not be obligated to reimburse 

LSU for costs incurred i3 excess of 5-  total amount obligated under the 

MOU. LSU shall not be oblizated to continue performance under the h4OU 

(inc1udir.g aacrions under the "Tennina!io:~ Prnccdures" provision) or otherwise 





LSU Technical Contact 
Dr. Jack Malone 
DVM 
Professor 
Louisiana State University 
School of Veterinary Medicine 
South Stadium Road 
Baton Rouge, L.4 70803 
Telephone: 225!578-9692 
maloneiiirmai1.vet1l1ed.lsu.edu 

LSU Business Contact 
James L. Bates 
Director, Office of S2onsored Programs 
LSU 
330 Thomas Boyd Hall 
Baton Rouze La. 70803 
Telephone: 225-578-3386 ; Fax: 225-578-5493 
E-Mail: osp@LSU.edu 

2.6.2 Publications and Media Releases 

If it is LSU's i~iteiition to identify USAID'S contribution to any publication, video 

or other info=atiorhledia product resultii-ii: 5om this MOU, LSU shall state that - 
the views expressed by the author(s) do not necessarily reflect those of USATD. 

Acknowledgments should identify the sponsoring USAID Office and Bureau or I 

?~,?;sCnm .>- !! - -  TTC I -  ---h ~~-,+l:!: r-5) -...-. 
A.LL -> d b  'Lu. -d >C-SL&, .L,-.. \- 2s l-i)S'>~.5. - 
"This [publication, video or other infonnation?nedia project (specific)] was made 

possible throu~li support pro~ided by the Center for Economic Growth and - 
.4gricultural Dc.i~elopment, Office of 4gicL.Iare  a d  Food Security, under the 

terms of the h4OC. The opinions expressed ]?=rein are those of the author(s) and - 
do not necessady reflect the views of US.UD." 
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The rnoi:thly and quarterly reports may be submitted in electronic fomat  

and are lo he delivered to IFDC within 7 calendar days and 20 calendar 

days, respectively, of the end of the reporting period. .4 final report 

addressing the same components included in the quarterly report is to be 

submitted to F D C  by LSU within 45 calendar days of the ending date of 

this MOLJ. The repolns submitted by LSU to IFDC and suppoiting 

materials compiled in pe~foxning the sen.ic,cs shall be provided to USAD 

The r e p ~ t s  submitted by LSU to IFDC a ~ d  supportins materials compiled 

in perfomiing the services s!?all be providxl to USAID. 

2.6.3 Termination 

This ageenlent may be tenninated, in u.liolc or in part, by either party at 

any time upon 30 days written notice of tenination. Upon receipt of and 

in accordance with a tennination notice h m  the IFDC, the LSU shall take 

immediate action to cease all expenditures financed by this MOU and to 

cancel all unliquidated obligations if possible. Further, upon receipt of 

notice of termination, the LSU shall not mtcr into any further obli,na:ions 

under this MOU. Exec-t as providd  low, no further reinlbursement 

shall bc made zfter the effective date of !enxination. The LSU shall within 

30 days of the dfkctive date of termination repay to IFDC all unexpended 

funds thar are not or11eru:ise obligated b y  a i@!y binding transaction 

applic.~l~lc to '::-!is lvfaTJ Sl>ou!d tile ?:rids p;iid by F D C  to T,Su prior 

to tke effective date of termination be :ns-~fficient to cover the LSU's 

ob1i:ations in a legally binding transacioii. the LSU may subinit to IFDC 

wirhin 90 days 2fter the effective date of tailiinatioi? a wrirteil claim for 

such anoul t .  Tile EDC shall dztemiine the ;mounr(s) to be paid by EDC 

to tlis LSLT under such claim in aCcor;ian:e with the "Allowable Costs" 

provision oi h i s  V0U. 



2.6.5 Dispute Settlement 
- .  

Because of the naru:t of :his agreeme:: and Is5d s:z:l?s : r?t :e;25::i;.:' 

or$anizarions engaged unde: this .\lor'. - \ -ex ariempt 11-ill 5- -ad: :o ::SO:!.: 21: 

disputes t h r o u h  discussionsnc~o:ia:ions hy and btr\vt:n ;ht: s!gxrs?cs :r :he 

hfOU. ."my controversy Lvhich cannor he sarisfac!o?.ly rrio!;-sd 5 ) -  :ht: ;.:iss 

shall be adjudicated in a court of conpe:ent juCsdic:ion. 

. .  . . . . .  . 
0 n or o r  p r r :  2 5 2 2:. : :  .A ?.:;7 

. . .  " : , ,  . . . : : . . .. . - .'-. 
. L U ' , L . L " d L U  . .  2 . > - - _ -  ... <." _.i_,_, _ _  : ... . - 

. . . . 
, ,  , 7 - - "." rezipen1 county,. inc!ui;ns ; $ a x  in rzy - - - I  - '..-.. ... . . ..... ~ . .  

This prcn%ion n ? s t  5- includ-ci in -11 sYx:r:s:??n:s. 
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IFDC does not assume liability for any third party claims for damages arising out 

of this YOU. 

2.6.8 Notices 

Any notice given by either party under this M0U shall be sufficient only if in 

writing and delivered in person or faxed or mailed postage prepaid to the official 

contact persons identified in 2.5.1 

2.5.9 Special Prwisions 

LSU shall comply with US.4ID environmental regulations (22 CFR Section 216 

"Regulation 16") with respect to the activities to be undertaken under this MOU. 

2.6.10 Procurement Policies and Procedures 

Because US.4ID is the sole contributor, US-UD procurement policies and 

procedures are applicable (22 CFR Section 226 and ADS 308 5.7a). 

2.6.11 Ineligible Countries 

Activities under fnis ageement may oniy hs carried out in countries that are 

eligible to receive assistance under the Fcre in  .4ssistance Act. LSU shall 

provide IFDC in advance a list of those conntries where activities are planned 

i>nr7,+ A, ' 1 r n T  7 uLy-r :n:s : v : v z .  

2.6.12 Entire MOU 

Unless orhenrise specified, this MOU embodies the entire understanding hetween 

IFDC and LSU for the services to be pro\.ideii and any prior to contemporaneous 

representations, either oral or written, are heri,by superseded. No amendments or 

changes to this MOU, including, \vithoxt limit~tion, changes in the statement of 

work, total estimzted cost, and period of ;x~fcmmance, shall be effective unless 

made in writirg and s i ~ n e d  by authorized r~~rcwentarives of the parties. 



FOR -1) 03 BEH.4J-F O F  IFDC FOR .LYD OX BEH.%LF O F  LSV 

~~~~k / 'z . . By: By: 5s , i . . ,  -:-,, 7 <, =% 

Same: ,,,-- : 2.-= 
. - . . --. 3 

~ ~ . ~ .  . . . ~  .... >>, . _ . . . _ - - -. . . .>..,>.,, . ~ . . ~  

Title: 

By: 
L 

I :  
. .  i .  

( .  Same:  LA^ ~ R S W ~ E  / - / ~ r n ; n o r ~ ~  \-ame: 0 1 : ~  ", L t D 1 1 ,  , !' . e x ,  



Attachment 1 

Scope of W'ork- Louisiana Stare I-ni~ers i?  

Tais collabora3ve pro.i::t will hc don- jokly 5). L X   an^ \l-i$?-7_rs G P O ~ ; ~ P T S .  j?2::1: %::5:X 
su??o3 systems sofware for schisrosor.iasis \\-ill be deve!ci?r? an2 v:l~ta:et :a: :!.c 
Schisf~soma-mail host syste--s tha: occur ir. kve ryn :  cr.v:rozmen:s :r: ;be Ltke '\-:::7r.2 315::. . . .  .- . 
ofKenya, Cganda Rwanda In Ezst 4.5ca. I ~ S U C C ~ S S ? ~ .  :h:r w i l  ;ro\.:x LY xi: i  ;I: ::::e: . . . . . . 
collaboratiori to extend results to sinllar rysrems an3 hea:rn :?p:icatio:s :r. c k r r  ;srr P: .A.rri:. 

azd in South .Znenca, In genr:al, LSU ail1 be re.~onsiaie for fuflbe: develqr~e_r:  o i ? r ~ : . : ~ i l y  
reported and current research results. zssisted 5y > l u d S ? ~ g s .  Convex::?-. 51:h:r.e;, . - rsi:i:?t . . 
by LSC. will be revocsible for prograrntr.i?s rhe H~2lt:lTIhrre i?.oic:e 2-5 OT:CT~:T_C 5:s:~. 
and im~lenentation workshops on use oft i is  new n o d u k  2s ?a:: of::;? '.$'??x-rc-.+CT' 
i e m x c e  soitware packa~e .  

F x h e r  develop re,nioxal resource d.z:ahases grei.io-~!!- d.-~.rio7:2 a: LSC or! . . . . 
Sci~:srosomn-sail host systems. a -n:nirn:E mrCicz: GiS C?.:lb?.x. z x  5r.r:::: 2-22 . . . - 
f ro2  the LS?JD .\frica C c u n q  .\lrr.xac series rn c r~a ie  3cae .s  i.::::: :7r rt;:~r:?:ri 
2nd advanced ~sr:s of :he FJII co;r.ple;nenr of .QcC:S F . 1  EPXliS iz?.::rc s:?.~.:.r_~. . .. - . - . 
This wiil p ro~ ide  the hzsis :or progarninirg ;r: o?ers:ior.al 'Ecr..:tt :ere S?;::Z: 

. . : . -. . L ,,:,ion supper: s!.s:ez on CDR031 2s par; o:^:h.- .?.3??rc-.ACT ----..--- . da?a';rzseso%vare a~?:icarions ?ackz:e. . - .  - ...-... 0 \Voik \vi;h coilaborators at E \ i I U ,  Sairob:. io \.zliia!s rnJ 
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Local ?rave! 

Or.erc;inc Senires (Phone. F-ZS. FEDEN 5::)  

- .  
;o:ci 3ii-ec: Cosa 
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GEOGRAPHIC IVFOR-MA TIOA' FOR SL'STAIM BLE DEVELOPMENT 

Final Project Report -December, 2002 
International Fertilizer De~lelopment Corporation 
Louisiana State LTniver.~ity 

The objectives of the project award to Louisiana State University (LSLT) and Mud 
Springs Geographers were to: 

1. Develop regional-scale geospatial methods to predct variation in risk of 
schistosomiasis associated with climate: water de.:::loprnent and other 
environmental changes by matching the cnvironmintal preferences and limits of 
tolerance of Schistosoma parasite-snail host systems to the range of themal- 
hydrology conditions found within the distribution range of the species found in 
the Lake Victoria Basin; 

2. Create a "HealthTVhere" spatial decision support systems module for 
schistosomiasis based on the .4CT sofhvare, Schistosoma-snail host distribution 
data, and a "minimum medical GIS database" (MllDb) ; and 

3. Enhance the capacity of scientists at the Kenya Medical Research Institute 
(KEMRI) to develop, validate, and implement spatial decision support systems in 
national control progams for schistosomiasis. 

Status and propress on achzei Z I I F  PI-o,oram poals, ohiectrwc. m d  benchmarks sperrfied in 
the annual work plan 

Objective I :  Develop regional-scnle geospa tial iliethod.~ ro predict variation in risk of 
schistosomiasis associated with climate, water de~:elopi~zc!l~ m d  othcr environnzental 
changes by matching the cn~~ironrnen~alpr.efere~zccs (2nd li,:i~!its of toieranre of 
Sch!x!osoma parasite-snaii ho.~t  systenzs to the i m g e  qf rhmna l -hydro lo  conditions 
jiund wirhtn ;he 2:s::-bii:icx z n g e  of rhz s,-e::icsj.?:z:l:-d ::I !hz L d e  V'itoria 6asi:z. 

Development was initiated on geospatial risk models using: 1) a regional resource 
databases and methods ax-ailable in the 'minimum medical GIS database' (MMDb) 
previously developed at LSU on Schistosoma-snail host s y t e r n ~ ' . ~  and, 2) selected data 
from the U S A D  Afi-ica Counh-y Almanac series (.~cT).' The LSU Climate Based 
Parasite Forecast System Lvas adapted for use with the ACT interface by re-programming 
the model in Visual Basic kom the existing Pascal fomlat The goals were to create 
models suited for researchers azd advanced users of .4rc\'i?iv 3.x!,4rcGIS 8.1 and 
ERDAS Imagine software. Results provided the basis for ;,l-og-amming an ACT 
HealthWhre Modulz for general use by health workers lcss \zrsed in geospatial 
methods. JC McCaroll (Research Associate 111: 50% time): Kelsey McNally (Graduate 
hssistmt) ziml .IM P-Idon:, (Co:npurer . 2 n a l ~ ~ s 1 ~  ' J  J assist& i:? :'!.'s cffo:-i at LSU. 



4 design meeting n.as held at the Intema:ional Centre of Insecr Pkysiolos! and 
Ecology (ICIPE'I in Zairobi. Kenya for pro!ect planninz by 9 proje:: col!ahor2:~rs 5 2 3  

Kenya. Ethiopia. Mudsprinzs and LSL on F s h x q  2-5. ?:iil2 ?reject obje:ti\ss 5-~i 
background w r e  reviened. the producr(s) deemed needed were dijcusss2. 2nd 2irig.ed 

. . - .  -.,> 0: '"a -~.~""".' workplans n-ere developed. .A detailed dsscnprion ap?ears in : ie min,;.-- ... - ....- ....- - 
(.%tch 1 ) .  

Spatial Decision Supper-r S~,.ver~l D c ~ d o , ~ r ~ l e r ~ i :  

. . 
Data: > n l D b  En\-ironmental resource data were used ro cons:r.ict the mi:!.?! GIS. 

' '  > including a 1993-95 .A\.HRR satellite sensor data rime series (dskadai~.  F.40 50:;s zn, 
Crop Production Systems Zones, and parasitolo~ical data from \ \XO a:id 15: 1ns:i:ixs i.f 
Parhobiology, .%ddis .-lbaba. Ethiopia. > l u d ~ p e n ~ s  provided data from the .ACT. na:l5i!. 
climate surface dara ( i s 5 h  g i d ) .  \Torking \\ith collaborators in .Africa. ad:i:iaza: - .  , datasets lvere incorporated in an .%:c\'is:f- GIS projeci 10 e x p d  the i c o ? ~  I?: 2::xliy 
available geospatial and \ iHO schistosomiasis prevalence data in :he \ f \ lDi ,  iar 
Ethiopia, Sudan, Uzanda and Kenya in encompass the .Afica:i G r s t  Ldies T Z S L J E .  
i nc lud in~  i f 3 0  schistosomiasis pre\.aiencs records for Tanzania. Snail hos: s z x s y  113~3 

for 153 locations in Kenya provided by Loke; et ai.' \\ ere sqplenienisd b! surr?r.t - 
studies at 27 sites on B i o r i p h a h i a  spp near Lake \.ictor;a. mGnly B. c~r,:.;.r:;c~. ixc b 

J .  Because it mas more complete and systsmaric than avC!z?le \\H@ 5. r ~ r .  I : :  . - 
infection prevalence data. snail sumey data \\-as ihe pr inian parasi\filozical :::a :ss,: :or 
initial model development. The working h!pothesis \%as ihat jitsj :<-hers s::::i3!e s r z i  
hosts are found are potential foci for 5. r~ianso~: i .  Earlier xa rk  shou ed :hat se;z~:s 5;: - .  .. . 
models must be de\.eloped for the unique environmental niche o: i-scn n:z..ix s x : .  ~ s : -  

. . 
parasite system found in an area.' Cse o f  snail hosts \vould allou ss?ara:e a:r:r.'?.-::x 
2nd risk prediction modsls to be developed for dispa:a:s snvironxsnts of 1':;s :..I.> r7.r:: 
vectors of intestinal schistosomiasis in Ken!.a. S. n ~ a r ~ r m - R ,  pC-:i>rr ~. . I ~1?:r.i? ~:TCLT: . . 
habi:a:s) 2nd S, r , : ~ r : s x i - 3 .  sir,?'zr::r,7 (Lake 1-iccriz s!io:sline. n:?z :-ir-s - ..G::s !. k.::!:.: 

- .  
model dex-slopmsni was liniitsd io Sr~:~zr:sorii. DCT-ciopn1:nt , - i r : ~ : ! ~  ziotsls :;r ::c 
urinary schistosomiasis dae to 5. /1;rarii1i05i;ii,i ;s in p r o g x s s  2s 3-3 :f::?s \:S ih-5:s 

research of K \lcXall. at LSI-.  
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potential generations per year for S mansoni in B. pfrffet-, in Kenya (Figure 1). an upper 
thermal suitability threshold factor of >27OC for > 2 weeks (shown as masked area of 
unsuitable conditions). Literature reports indicate that reproductive capacity of B. 
pfeifferi snail vectors are sterilized in environments where monthly temperatures exceed 
27°C for > 2 weeks.15 These ai-eas were masked (Fi-me 1-cross-hatched) within the GIs 
to  eliminate unsuitable areas from consideration for Schist~:)::orna mansoni transmission. 
The result was a ma? of climate-suitable areas that represented the distribution and 
relative risk of schistosomiasis associated with the B. pj^e$rri-S, mamoizi system in 
Kenya. Ninty-six percent of B. pfeifferi positive sites fell n.ithin the predicted distribution 
area with model values of>2 potential generations per year. 

Figure 1. Model developed for Kenya showing predicted distribution and abundance of 5. 
mansoni based on thermal-hydrological regime, the potential generations per year 
concept and an upper thermal suitability threshold factor of -27°C for > 2 weeks (shown 
as masked area of unsuitable conditions). The latter tempzrature regimes sterilize snail 
reproductive capacity. 

The model developed using snail sun1ey data for Kenya \<.as then extrapolated on a 
provisional basis to a brozder area of Ethiopia, Eritrea, Tanzania and LJganda (Fi~ure  2) 
for validaticn a~ains! actva! pxr-sire prevalence data, 5' mrz!?.:,!!! suniry data from the 
WHO md the T-stitute of Pa~hobiclogy in Ethiopia (JP:~r::\:ri.!, in preparation). 



. . 
Figure 2. Extrapolation of rhe climate based model devclo?ed in Kenya to E:::~cp:a -23 
Ilsanda shoxvins rhe suitabilirx of rhennal-hydrological r egme for p:opaga:ii~:i ant 
transmission of the S. t~iat lso~~i-B,  pfe<!Tcri system. Areas are masked w'n:.rs r r s  
remprrarures srcred the thrsshold of>27'C 5x "2  necks. Thc n~:>tIsl .s\ s -\.:!ik:?.? 
azainst S. n ~ m ~ o t ~ i  prevalencs suns! dara from E!hiopia. 
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Schistosoma mansoni Prevalence >2 % (Brrie et al, 1998) 

Figure 3. Scatter diagram showing potential generations pcr year in the dry season 
transmission period vs. recorded S mansoni prevalence ;-2% in Ethiopia. 

.4 VHRR satellite data aizalysis: Previous satellite-based models developed for the 
IGAD,Nile Delta region.? were further developed to test u:;c jn Kenya as 'climate 
surrogate' data. Data extractions from Global 1-km .4\HRR hDVI and land surface 
temperature (LST) annual, dry season and wet season composites (5 km buffers centered 
on survey points) from the MMDb were completed for the 52 known B. p f e i j k  snail 
host sites for Kenya and WHO S. mansoni prevalence recc8rds for the IGAD regon and 
Tanzania. Images from ERDAS Imagine were converted to :rid files for analysis using 
the Spatial Analyst extension of ArcView 3.3. The model that best described (predictive 
value >95%) the known distribution of S nzansoni in the Lake Victoria Study Zone was 
based on dry season composire map data. Results of 2n k ' :V i2~  query based on the 
%ode! rang ~ l f  ~ i l h e s  from the 52 R. p,fe,jel-i snail host si'cs in Kenya is shown in F i g m  
4 in to WHO S mrrnsoni prevalence stirmy d m  sites. 

Similar analysis of a dekad-by-dekad 1992-95 time series of NDVI-Tmax AVHRR 
satellite data was done for comparison with .4CT climate surface analysis results. The 
aim was to develop satellite climatology-based forecast methods for schistosomiasis, 
including identification of short-ten11 iife cycle limiring s e , ~ ~ n ; i l  high or low 
temperatures. Results indicated wide fluctuation of extractxl values from 5km diameter 
buffers between dekads due to limitations of cloud-filterin.; methods used to obtain 
dekadal images free of the influence of clouds and atmosp',2eric attenuation. AVHRR data 
analysis was therefore limited to annual and seasonal c o ~ ~ ~ p o s i t e  data; dekad-by-dekad 
analysis of the Global 1 -km AVHRR dataset was delayd priding further processing of 
the data with an expt.rime~ta! data-smoothing al_:onthn- bv Dr Brad Reed of the EROS 
data center, Sioux Falls, SD. 
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F i ~ x e  1. \.eeetation - indfs (Ill\'I) m d  L a d  S x f a c e  T z q w a r u r e  [LSTi i zi~.?; 5~:. - .. . .- 
dry season Global I-km .I\-HRR satsllite sensor &:a nci: sz :x r rd  fr>m -\:i;::? x::?rs  
csnrered on known snail host sires. \ I e x  \ -~~!Ics  - - 1 s:zn&xd d2v!2:ic:. f , ~ ~ :  z x k .  .:, 2:: 

-. . - used to for a q u e y  (red) oiarezi ivhere 'oarh ZDi-I and LST cr:re;i~ .i.-r- =is: . 7.: . x:::.. . 
.. - 

area depicts similar environmenrs drsmrd suit3bls for rhs 11;s c:,cls 

0bjecth.e 2: c re z f e  a " H d h  1171~1.e " .~pmnl  &-C!S;OI; W ~ ~ W I - I  .r~> .c:<-ri;.$ n:d:.:< ?;-.'' 
schisroson~iasis based 011 rile .4CTsq?n~~7r.e. Srh!.rmro111.7-.TII,:I~ h i s r  .i:.c:~.:,hi;;~ A:.:. .:,:,! 

i2 "mii7inzun; medical GIS diirub~xe " ( . lNDbi .  
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agicultural crops a7:ailable within the USAID Almanac Characterization Tool (ACT) 
This was accomplished via Mudsprings-LSU collaboratio:? \.isils in Temple and 
telephone-email consultation sessions: 

LSU computer analyst JM Maloue traveled to Temple, TX on May 11-1 3 to work 
with Mudsprings progammers on initial conversion of the LSU forecast from 
Pascal to VB. Subsequent telephone consultations with Jack Malone by David 
Hoelscher, hludsprings programmer, were utilized to develop the provisional VB 
product. 
Jack Malone traveled to Temple, TX on 15-16 August 2002 in a collaboration 
visit to complete development of the Climate-based Corecast and to develop its 
specific application to schistosomiasis in East AFrica xvithin the ACT 
environment. 

MudSprinss propmmers  in Temple, TX worked directly with Drs. John Corbett and 
Jack Malone to provide a potential evapotranspiration sub-model - a perquisite of the 
schistosomiasis model - desiged to use the best available method for calculating PET 
dependent upon available input data. This flexibility is ad7,;antagous as the more accepted 
PET model (Penman Monteith) requires more input information than, for example, the 
Hargreaves equation. Provision ofboth methods, and the existing Thornthwaite method 
provided by LSU, improves future model utility. The Temple visit, facilitated by a 
conference call between David Hoelsher, Jack Malone, S o h  Corbett and Stewart Collis, 
allowed a flexible 'growing degee  day' model to be imnplexented in support of the 
schistosomiasis model within the ACT!HealthWhere interface. Growing degree-days 
serve as a useful measure of cumulative heat accumulation ahove critical species-specific 
thresholds of temperature and moisture. 

Real-The Forecast Mode!ing usillg Health Mlzcl-e Resuits of pilot studies done to 
assess potential risk of schistosoiiliasis in Kenya in a study a]-ea on the northeast shore of 
Lake Victoria is illusrrated in Figure 5 .  Daily climate data $ d u e s  for the 1998-2001 
period were linked to a climate surface g i d  array to genera'e formast values based on 
simple rainfall and mean temperahue data input. Selection of any glid cell in the array by 
'point and click' generated model index 07xtp2t in pph. ical  formll; as shown in the lower 
righi corner of Figure 5. 

The long tern aim, with further development of HealthWhere, is to program the 
forecast system, based on growing degree day-water balance principles, for use with 
climate data input from various sources, including daily climate surface data from NOAA 
satellite observations on Aiiica (eg. IS.4ID FEWS data). ol surfaces created from real 
time climate station observations from the NOA.4 '~lohalsod'  Intclnet data access site 
(ftp://f~.ncdc.noaa.eov/pub!data~nlohalsod). The HealthMlme module is intended to be 
used as a flexible tool for ciimate analysis with 'settable' bas? temperatures, culnulative 
GDD requirements (generation time), upper and lower extreme climate thresholds and 
other x-alues that determine the suitability of the enviromiert for propagation and 
transmission of a varidy of diseases. Initial application to s::,bistosomiasis can he 
foliowed by deveiopmznt of simiiar moueis for otlier cnviro~il~i3il1aily sensitive diseases, 



such as Malaria, that impact health and deveiopment (.\trachment 2 I .  L-ltiniac?:!.. \ le  
en~is ion  that Health\\There can he ustd in dsv:iopment oFrnors comprshensi~-e 
prediction models by in rep t ion  of nil; factors estracted iron,: other r!??s ~ i i i m  
available in the \fMDb .\CT in grid format. inc!u;iins pop~~lation. :opoc3;)k!.. 5 0 i k  

landuse and the rapidly e\-olvins cnvironn~mtal model in^ ap?licarions oY:l?~~-?c::?n~i~: - 
1 .  earth observing satellite sensor data. 
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problem in Kenya and cumnt  data on schistosomiasis, including new survey work on B. 
sudanica at Lake Victoria sites, to supplement published snail survey data used in project 
studies. He and his assistant began implementing a CIS c;ipahility for schistosomiasis at 
KEMRI in collaboration \vith h4udsprings-LSU and the n1 ?laria working group at 
KEMRl (R. Snow and others) who have implemented an zd\ anced GIs and remote 
sensing capability primarily aimed at malaria control. Dr Mkoji was given a CDROM 
copy and instruction on use of the .4CT by Benson Wafula after the design meeting. At 
the Implementation meeting, Dr Mkoji was provided with a portable computer equipped 
with AWhere, MetM7here sofmare and the beta version of HealthU'here by Mudsprings. 
Dr Malone provided copies, at the implementation meetin!;, of the GnosisGIS.org 
Minimum Medical GIS Database (MMlh)  CDROM, with documentation, to Drs G 
Mkoji, J Corbett and G Abebe for project use. 

Other accomplislznzeizts and nmjor higlzliglzts o f p ~ o g r m r ~  irnplemc~ztation: 

JB Malone attended the GISD project planning wo~kshop in Washin~ton DC on 
29 A u ~ s t  2001 to present project plans to other C;:SIl partners and project 
leaders. 

JB Malone attended the .4riecover meetings in Aslmra, Eritrea, 3-6 April. 2002 to 
present progress to date on the project. 

A poster was created for WSSD and the ESRl user conference. This poster was 
designed to succinctly communicate project goals and hackground motivation. 
Laban MacOpiyo traveied from College Station, TS to Temple for briefing on the 
operation of the beta version HealthWhere module and the powerpoint 
presentation when he represented the project in Johannesburg. 

UNMEE maluria model u'c~elopmeizt. At the Asmara Africover meeting in L4pri!, 
2002, Dr Malone was approached by Capt.Ettore Poggi, Francisco Jose Iqualada, 
and Phillip Chinnici of ;he United Sations Mission to Ethiopia and Eritrea Ioint 
GeoCell unit in Asmai-a with a request to do a pilot study for L X E E  on 
application of schistssomiasis ~ i s k  assessment methods presented by Dr Malone 
to rr.aiarra. Ivlalzia is an imporiant operarional con xrn of LX;IviEE forces w d  
there \vas interest in demonstrating local goodwili F )  dcveiopiug GIs applications 
that can be used for improved malaria control in to El-itrca and Ethiopia. T a k i n ~  a 
similar approach as for schistosomiasis, the pilot studies generated promising 
results, reported to LIiCIEE in July, 2002, that wert: l a~er  followed up in Dr 
Ma!one's !aboratory at LSU to further devclop fintlin~s. The result was a 
publication 'A Cliinarc-Based Risk Assessment Systcin for Mala5a in Eiitrea' 
which has been submitted for publication to the A111ciicm Journal of Tropical 
Medicine and Hygiene (Attachment 2). Because tt:c.hnician timz, travel to 
Asmara and a country database-climate surface pro~.itlzd by Mudsprings were 
used in generaring project results, the GISD project was credited for financial 
support in the ackno\?-ledgments. Similarly, the Eriircan Minishy of Health and 
the U S A D  Envirormental Health Project jE,Hilj :ii1~:1 .were acknowledged for 



providing epidemiolo_rical data to L X I E E  on malaria a i d  mosq i io  1-sztori 3 5  
, -. \>.>. other data from a current L-S.%D iundsd project in Eritrez sied in  i5s XI-:-.- 

The article submitted is appended as .\ttachmeni 2 .  
.-Z second article on S riiii~lsmi nlodsl de\eIopmsnt to be subnitrs;i :a 5 s  !?:-ti 
ofParasitology and a third anicls on S 11:ionornhrn: ISIS ?:Kc:: ii,: Ksi;:! 
3lcSally oiLSL) are currently In prcpa:ar~on. 

Planning 
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briefed on HealthT+'here progess and the given an updated copy of the 
powerpoint presentation to be presented at WSSD during the August collaboration 
visit to Temple by JB Malone of LSU with Mudsprings staff. Mudsprings 
provided appropriate print materials and the 'Beta' HealthUThere program prior to 
Laban's travel to Johannesburg. 
A database issue emerzed as the temperature data captured in the daily database 
has a very coarse grid (approximately 1 degree of longitude and latitude). This 
coarse &?id will hide valuable local data and we are working to address the issue. 
Toward this resolution, a private US company, ATA'IS, was identified and found 
willing to contribute from their databanks all daily temperature and precipitation 
data for the east -4frica region. The N O M  Globalsod Internet data access site 
(~:llft~.ncdc.noaa.rro~~!puh!datd~lobalsod) was iemtified as another source of 
near real-time climate data. 
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Spatial decision support systems and cuntrol ojSchistosomiasis in Apica 

Ethiopian Early Warcing System (EUWS), the BASIS CRSP household survey database and 
activities of Mudsprin~s employees in Kenya. The new version of AWhere (v. 3.5), with a more 
complete climare module. is scheduled to become available in :une. 2002. It was proposed that 
Benson Wafula develop a workshop on the ACT at KEMRI in :he near furure with G Mkoji, 
supported by Eric hhchugu and Laban MacOpiyo. Results of -he E.4RO stakeholders meeting in 
January 26-30, 2002 in Addis: upcoming FAO-CIMMYT (Sou-heast 4sia) meetings, wheat 
research programs in Bangladesh and Mexico and links to L'S ~~nwersities were outlined. 
Cooperative development of heuristic models of disease using A('T and the MhlDb was 
proposed. 

12:30p.m. - I:30p.m. Lunch 

I:3Op.m. - 3:OOp.n~. Ideizt(fication of ' % l i d  list ' for uutoinarioii of tusk.^ - the need 

Water development projects in Kenya were discussed by Gerald Mkoji, including existing and 
planned large-scale hydroelectric projects and the more numerous small dam'imgation 
developments that pose the major risk of schistosomiasis transn~ission. At least one field trip by 
KEMRI to assess ground truth of models was suggested. Disccssio~~ led to identification of 
multiple autocorrelated factors (eg. rain, Max temp, GDD) in the outlook for model development. 
The clinicallsocietal effects of schistosomiasis were outlined by Rerhanu Erko, Gerald Mkoji and 
JB Malone. 

Discussion of 'who udl use the tool' led to the conclusion that KEMRI in Kenya and the Institute 
of Pathobiology (PB) in Ethiopia are responsible for advising fie government on schistosomiasis 
control and that any model development and outputs (via hardcopy) would be through these 
research centers for Ministry of Health response at the d~s tnc t  l e ~ e l .  Praziquantel treatment for 
schistosomiasis is not routinely available via government sponsorrd primary care or organized 
surveillance-control programs in either Kenya or Ethiopia. The :Teed to identify endemic risk 
seasonality and susceptible populations in divergent areas to p r~~mote  appropriate 'real time' 
diagnosis and treatment uras enxphasized via better reporting systcms and decision support by  
hard copy model output from the medical research centers. Ideally. thc output of models would 
assess 'where, when, kLow bzd' . 

Gerald Mkoji will organize a one-day public workshop at KEhW at :he time of the June project 
implementation meeting for public health specialists in area im~~~:rrlties, research centers and 
YGO's. Furiher walk development for the project will occur tht: second day. Before then, 
Gerald ~,x.~i!l bain cr;i "e ACT -;%h eer.so3 T5'2fi1;a 2nd .!?,ill h e  pIOyld:d a POfiab12 mmputer \..ith 
.4CT w:'.in the next month. htentia! avenues for model use anti forecasi outputs may he via a 
new partnership of KEMlU w ~ t h  the Department of Education, a KEMRLLlIC.4 raining facihty 
for graduate students in public health and infectious diseases. am3 the Drought Outlook Center. 

Data ftom earlier NIH studies in Ethiopia and the IGADKle  Basin fi-om the MMDb will be 
made available for projmrnming development. Results of curr-cnt i-csearch will be provided when 
completed. Additional more recent suvey and literature datz. iC1 I iic provided from KEMRI to 
supplement earlier Kenya schiitosomasis and snail host s u n q  i i a t :~  fez. Loker et al, 1992). Point 
locations of health systrms (cznters, hospitals and clinics) in c a t >  ~ i t h c  countries in the region 

Design meeting, a Health nodule  for !.\\'here-.4CT 
Louisiana State Universip and h4iid Spring Geographers, Inc. 



Spatial decision suppori sxsrenu and conrro! qiScirisiocon;rizri !n . j r k o  

Potential project products \\ere assessed. includinz :he value of 
- Lens term sp t i a l  and teciporal suitah!:? models io d v s e  21:~::s ilr z ? x r r : - : s  . . .  

conbo! .. , 
- Sequelae of water rejollrces development: most Kenya r:sk !r z;io::z!ed ;v:? ir.ril z r n i  - . .  
- Shon term foreczsls (e? El S ~ n o  years): rb;.s may be no: 2s I r y - s !  2: :a: cc.?:: ::.xl-:i 
- \VHO recommended R a p d  Epidemoio:ic .Assessmen!' r x e y  2rnp::rf ; :xi ::r 5s  

fac1li:ared by GIs to 31!0\\ real-time sun-c:l!mce and x i i nn  
- -4daptation of an LSU climare bzsed p ~ - m : s  foreczi! model :or use \v;:t :he \I\=? 

research database and. after p r o ~ a m n i n g .  In :he ACT IJc-I!'.\\?.ere moj:!:. 
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Spatial decision support systems and control of Schistosomiosis in Afrscn 

7. The value of 'went  Landsat ETM- as more cument surrogate hasemaps was discussed. 
The budget includes funds for one scene ($600) to be processed and analyzed at LSU, in 
cooperation with G Mkoji, that covers high-endemic scl~istosomiasis area(s) of Kenya. 
Other Landsat data. othcr imagery data available at no ar minimal cost will be sought 
(Jack Malone and G Mkoji). 

8. Additional data on currrnt work on snail population d>~aln ic~ ' sea~onal i ty  from field 
studies on schistosome-snail host systems will be compiled by B Erko and G Mkoji for 
Ethiopia and Kenya, respectively (B Erko and G Mkojl). 

12:3Op.m. - 1:30p.m. Lunch 

1 3 0 p m  -3:OOpnz Meeting wap-lip mid conclusions. P o s s i h l ~ f u r u ~  dinxtions 

GIS capability needed by project collaborators was discussed. The ACT will be provided to G 
hlkoji, Berhanu Erko, Getachew Abehe, and Ibrahim at E A R 0  There has been difficulty in the 
past in some cases of providing .kcView Software to Ethiopiatn :i~llahorators because of high 
cost non-educational pnces asked by local ESRl dealers. Malone and JD Corbert will contact 
ESRI to request educational group rate for software and u p ~ d d e s  (.,bcView and Spatiai Ana?yst 
+!or ArcGlS 8.0) from ESRI USA for project collaborators. The d u e  of a working group List- 
Serve and/or web pages within the existing MudSprings.com ant! GnosisGIS.org sites was 
discussed and deemed ciesirable. for gi-oup communication purpo xs. 

The immediate products for the project will include development of a GIs modelicase study for 
schistosomiasis In the Af'rican Great Lakes region that can be presented at the WSSD. Longer 
term, the aim is development of models for schistosomiasis and ci;her diseases (such as IX 
Getachew's Trypanosomiasis model) that can be used for a broaticr area of East AfricaIHorn of 
AErica: these would operate both in the ACT as a HealthWhere applications module, and also 
within ArcViewIArcGIS as a 'research version'. If successful: we anticipate preparing 
applications for continued funding of HealthWhere applications m d  research products on a 
broader range of diseases from USAID and/or other agencies INIFI, Rockefeller etc), if possible 
by mutually leveraged funding. 

The HeahbVIrhere moduie is anticipated to be provided to medical and veterinary health workers 
as a separate CDROM(s) linked to ACT tools, minus un-needed zspects such as crop models and 
databases. The value of an ArcV1cw.;.4rcGIS version of models and .?atabases for adranced 
investigators was cited. A4uthorship and credits will Include all who ai~e in the current working 
g c ~ p  according to relative cc+ih>~.tIcn. 

Design meeting, a Health nodule for Where-ACT 
Louisiana State University and Mud Springs Geographers, Inc. 
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I used to describe potential risk of malaria based on climate suitahiliry for rh: Piz.cv:p,i::c~ 

falc2par-um-..iriopIieles arahicrrsis (Patron) system in Eri!rea. .A model h s e 2  on mon:h:y - 
accumulation of the proditrr of two climare gadients. gro\vinz d e g ~ e e  d2yj i r s l n  

I temperature-16'C base temperature) and the ratio of monrhly rain ?o:e~tizl 

evapotranspiration (RPET) \vas most sipificantly correlated \ \ i h  infection ?r%3i:n:s 

data &om a 3000-2001 sun.ey of malaria at 17.3 sites in Erirrsa. Res~11z indicate: : ) 

optimum conditions for malaria transmission occurs at sites \vith r:~odsrxs rm?:rnr;r:s 

. .  , 
(30-30°C) and 6-1 1 potsntial malaria ssnerztions pcr yrrar dtinnp ~~oz :S , s  in :\n;c:: so:! 

moisture exceeds a threshold of X O b  of holdin: capacity. 2 I addi!ional cons12sr::ior, ,~:^s  

. - 
hydrolo$c gadisnt  (RPET).  n-ith then;;aI factors. most xcurarsly rsfix:sc :!elit n;a!3~2 

, .  . risk. ?') there is a need ro systemarically account for heat s!r?;s at n!%n icn:psrl::ir?i 5.11 

" .  
result in decreasinz suitahiliry ior propci_carion and rrx.imissio:l ot n3.nria. LA -:I 

marked differencss in seasonality of transmission p n c m  f ~ u n d  in ET.:7:3 z3r. 5: 

. - 
Recent studiss in .\frica. ha\.: indic2ted the pot<n:ial x:l::y ? f ~ ~ x x : ~ ~ x ~ I  :?::::! 

. 
decision support s)srmis for malaria f i k  zssfisrnrnt 2nd cortro, ;;:rg . ~.:,os;-?ic - .  
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8 information systems (GIS), climatology and remote sensing. Craig and others developed 

continent-wide maps for -4frica of stable and unstable malaria risk based on the effect of 

long-term normal rainfall and temperature values on key biological features that 

determine the geographic distribution of malaria. These ni:~ps, which have been widely 

distributed, were described as 'first level' results represent itive of average year 

continental risk levels that should he further developed: 1) at a sub-continental scale, 

taking into account inter-annual changes in climate and differences between major 

ecological zones, 2) at the national or regional scale, to f ,r\her define transmission 

intensity and seasonality xithin a given country or resinn, and 3 )  at local scales, below 

the second administrative unit, to define variation in transn:ission in very localized areas, 

such as between villages. 

The current work was aimed at national-scale development of a risk model for malaria 

in Eritrea based on re~ional  GIS resource databases, includin~ a 'minimum medical GIs 

9 database' ( - W b )  for the IGAD,%ile Sasin region and a long-term normal climate 

surface from the United States Agency for International De~zlopment (USAID) Almanac 

Characterization Too! (ACT)."' The continental first-le~,el model of Craig and others was 

der;.>.ed by a L a L i s L z ~ c L ~  +: .-.- uja,,L .!c,~7:+h.r a L I u  iirh'rln V V L J L L L  pLu ...-,..jiir;, U L U ~  J iq--iinn,.~ . . I + ~ L  2 -..-.r,-- ,...,A2Lb . ;A .C nu ,, mall-.- ,'. urxtabje 

zones prone to epidemics and stable, endemic transmission rones. The stable 

transmission category provided no evaluation of relative sui~:iSility within stable endemic 

areas, however, and the model .&.as based on simple inputs (of rainfall estimates and mean 

temperatures. We focus here on potential use for mala~ia risk assessment by factors 

routinely used for crop suitability models, the gowing dyrcc-day (GDD) concept and 



. . 
water balance analysis". These msthods been used to characizize ih: envir,xms>!ai 

. . 
effects of rainfall on the extent of potenrial snail hahirats and transn1:sslar by x:;n!ns 

xa t s r  budget variables. includinz soil mois!ure conrent and surplx  lvatrr. for Fat!-‘:.: 

.. . , . . .  - 
Iqa r i ca  in the Cnited States" and for ~chistosomizsis and faiciolizsls. 13 :as: A h z a  
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The specific objectives of the current study were: 1) to c!evelop an environmental risk 

model for malaria in Eritrea, within a GIS, based on data ii-om a 30-year-average monthly 

climate surface grid (5x5 km cclls), growing degree day-v.atcr budget principles, and 

current knowledge of malaria epidemiology and enrironrental risk factors, and 2)  to 

validate and modify the provisional regional-scale model using available malaria 

prevalence survey data from thc United Nations Mission to Ethiopia and Eritrea 

(UhMEE) and the Eritrean Ministry of Health (MOH). 

MATERIALS AND METHClDS 

Climate Surface .4nalysis. The MMDb and a climate surface g i d  with monthly long- 

term normal climate data were used to create deriTrative v:inables for a 'grouring degree 

day-water balance' model and to define a suitability gradimt in the environment for the 

Plusmodium falciparum-ilnoplzeles arahiensis life c y l e .  Growing-degee-days (GDD) 

were accumulated for months in which conditions exceeded the threshold of :16T base 

temperature7, and a variable level of soil water holding capacity in the crop root zone. 

The latter was defined as conditions where the ratio oirain'potential evapotranspiration 

'x,FET) :.;..as :g,Z ::g,5 or -1  .C, in&&n;. rcspcztj\;e!7v,. :ha: scil m..jsturs T J I ~ S  2914 3r 
iA , . 

50% saturated or that surplus water (and water runof0 was present. Soil moisture content 

was based on percent fill of a 15 cm rainfall-equivalent wltzr column. Derivative climate 

variables, calculated for each cell of the 5x5 h climate grid, included monthly and 

annual values for cumulative GDD (mean temperature - 16°C) based on each of the three 

moisture threshold ratios. For the R,TET>C).2 threshold. mltles w r e  calculated for the 



months of .4pril-October [hishland rain season pattern) and Xovsz?'xr-\ lzxi  I co-:!?I 

rain season panem). For sitss of 01-erlapping panen, where RPET -0 2 ~ 2 s  oh;s~:d  :n 

both seasons. accumulared monthl!- GDD from both seajons \y.-rs r:~nirr.sd. .A fmzb. 

factor, ;heprodwr of GDD x R P E T .   as also calculated for analysis. 3-1:s: \anzhlss 

\yere calculated for comparison to parasiroln_eical data: 

1) Sum of monthly GDD x days in month. conditional or. soil \\-a!?: 

holding capacity of over PO iRPEPCJ .5)  

2 )  Sum of monrhly GDD x days in month. conditior.al 03 a 51.:: i~z:?: 

holdinz capacity of oyrr 70°6 IRPET,~ .? )  

3) Sum of monthly GDD x days in month. whsn monrhly sli?:::i ..v?:sr. 

and runoff a.arsr. is pxssnt  iRPET-I  i)) 

. . - .  . 
4 )  Product of GDD I R P E T .  to crrare a contin:~ous LT::~;;'?.! :,: ::I? 17:$; ? 

1-anahles 
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diagnostic test kita was the primary parasitological reference data used for model 

development. Candidate model thresholds were compared :o the distrihution of known 

malaria transmission sites from this survey. Provisional model output maps were created 

using ArcView 3.2 (;IS softwareb with the Spatial .4nalyst extension. 

Statistical analysis. Statistical analysis ofthe model hy ) h e  Spearman correlation 

coefficient was done to identify significant relationships (p/0.05) of each of the 

candidate GDD-water balance models in comparison to survey percent prevalence, 

including altitude, total GDD, potential malaria generations per year at the >02, >0.5 and 

>1.0 RTET thresholds, and the product of GDD x RIPET. 

RESULTS 

Of the three soil moisture threshold levels tested (RIPET :-0.7, >0.5 or >1.0), the most 

sigificant correlation with prcv4ence sunreg data was ohtained by the model based on 

accumulation of GDD ('IGnC), if the crop root zone contained >20% of water holding 

capacity (WET>0.2). Maps produced usins the soil moisture threshold of W E T  >0.5 

descij&J relative r;5k trzns:,is;ion zones in t3.5 F.izh]xlds, h;:! -.issed precjjr,tion if - 
important known transmission sites in the drier coastal ronc when compared to point data 

on percent prevalence values from a 2000-2001 survey at 173 sites in Eritrea. The 

'surplus water' (RPET>l.G) threshold produced a map of an even smaller area that 

included only the higher rainfall r e ~ i o n  in the sour11u;esteni part of the country and was 

inconsistent with actual distribution of malaria. Both the co2stal moven~ber-hiiarch rain 



season) and highland pattern (.4pnl-October rain season) sires \ \-rs  1nc1l:dd in :he x d s :  

after the soil moisture threshold \\-as adjusted do\vnward 10 R PET-,Tl.?. T?: :hr:shcii'. ?i 

R,TET>0.2 was selected for mods1 development. Because of mark-d :li-xi: %id 

ecological differences in regions. modrl development \vas done sspar~t?!!. ;hen 2s a 

combined dataser. for the h i~h land  pattern i.\pril-Ocroher) and cozitai p a r c n  

(rox.ember->larch) rainfall zones. 
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or at coastal sites with <6 potential generations per year. hlaximum values of over 14 

potential generations per year were found at sites in warm wet regions. No transmission 

was found at average annual mean monthly temperatures of below 1 S°C or above 30°C, 

with optimum development between 20°C and 30°C durin5 nionths in which RPET 

exceeded the 0.2 soil moisture threshold (Figure 5) .  Appal-ent diminishing suitability was 

observed at >28'C and >12 generations per year. 

For the fourth climate surface variable, theprodxt  of GEE and the RIPET ratio was 

calculated to create a GDD-water balance model (Figul-e f.:) that represents a continuous 

gadient ofthermal-moisture regime in lieu of the models hased on the >O.2, >0.5 and 

>1.0 soil moisture thresholds. This model was best correlated (Table 1) with the 

prevalence survey data (Rho=0.3521 ,p0.0001). The mxked differences in seasonality 

of transmission pattern found in Eritrea is illustrated in Fisure ,- 7 for monthly values of the 

'gradient model' index at example sites in Dasse, Emkula and Erafale, which are 

representative of the coastal (a). highland (b), and overlapping (c) transmission patterns, 

respectively. For comparison of the two nlodels, a scatter diagam of the potential 

generations per year model hased on the RIPET X . 2  threshold is shown in F i y r e  8 and 

the pro&,c; of G-ED and E;FET ir; FiTG-e 9, The is product of a conhums 

gadient of two fundamental climate features at 173 suiyey sites, them~al and 

hydrological regme. providing an index of GDD that is 'wei:hied' based on a water 

balance-derived ratio that represents the soil moisture/sul-faic water regime at each site. 



. - 
.L\ comparison of the 'rhreshold model'. hased on potsniial feneratio:~ 2-r y s z  i t  

RPET>0.7. and the 'qadient model', based on the produc! of GDD an2 iZ PETx ci.2. 

. . .  revealed major differences in statistical corelation to fundamsnral c!in:lis \ - a r x  .-. -.; 
(Table 1). .4 moderate ro stron: sigificant :sla:ionship was obsencd for [he ?xen:lal 

snerat ions  per >-ear threshold model and altitude. a\-craze annual mean :mp:rar-is, - 

rainfall. annual PET and the annual R'PET rarin. By contrast. :he ' ~ ~ a d i e n !  zio3rl'. ~ 2 5  

nat sigificantly relared to altitude, averass annual mean tcmperxure or a z x a !  PET. k t  

moderately correlated with borh annual rainfall and rhe annual R PET ratio. Tkfs 

indicates differences in the fundamsnral hasis o i rhs  nr-o model aproaches.  ~pt::5c.lly 

the decreased relative imponance of rhermal rszinie and increaccd emphasis or. moisturs 

resime implicit in the zadient  mods1 as cornpard to the thresholi! modzl. \to:: 3:i:::;i!e 

reflection of surface moisture r e ~ i n l e  by the ~rad ien t  model may :iccocn! :;7r :;it 

significant relationship of the ~ a d i e n t  model ro mosqui !~  adul! an3 1 ~ 7 - 2 s  ~ 5 u : i l n x t  z-Id 

. . 
the lack o f  s ig i f icant  correlation with the niosquito life cycle 51- h e  pa:cn!:ri 

. .  . 
z:nera?ior?s per J-2.r rhrsshcld model. The cad ida t?  mfid:!~ :z~rc; z x  :~fi.?z:?:? :.> - 
strong autoco;rs!ation. The p d i e n t  model. condiriond on z R?ET 72% of .-'I 2 .  

.. . - 
pro\-ided the h s t  'fit' to percent prsvalencs and i~-rosq~ii;a inri.;-n:s~;rr: 20s: 2.9 I i tbis 

1). 
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the life cycle progression of the P. fulcipai-uin-An. arahie1:si.: system in Eribea. Two 

models were developed as candidates for future use: Modd 1 .  a 'Threshold Model' based 

on monthly accumulation of growing degree days, conditimal on a water balance soil 

moisture content of >20% of capacity (RI'PET>0.2), and Model 2, a 'Gradient Model' 

based on monthly accumulation of theproduct of growing d e y e e  days and the monthly 

W E T  ratio, also conditional on a soil moisture content 01':-20% of capacity. 

R In the prediction n~odel developed by Craig and others for continental Africa, the 

authors indicated the need to adjust and refine the model in the future, particularly for use 

in peripheral areas of North Africa where a shorter transmission season (3 months vs 5 

months elsewhere) and different rainfall patterns occur. Additionally, no provision was 

made for evaluating relative risk in 'stable' transmission zones. Snow et aL5 later 

reported on a model that correctly identified 77% of low (.-20%), moderate (20-69%) and 

high (>70%) relative risk sites among 124 villages in stable, endemic areas of Kenya 

based on rainfall, temperature and nom~alized difference \.egetation index (KDVI). M7e 

propose that the GDD-water budget and potential genel-atims per year concepts described 

in the current work provide an a!temati~le measure of re la ti\^ malaria risk in zones 

. . 
ihaiaiteiized as uiijtable aild!or stable lrrns~?;issioii areis. 

Evaluation of Model 1, hased on the RIPETBO.2 thl-eshold. suzzests that the potential 

generations per year concept can be used as an indicatoi- of ;lie chance of aunual 

transmission associated with periods of stable, extensive microclimate conditions for the 

P.faIciparuiiz-An. ai-abiei7ri.r system. Potzntial generatims pzr year is proposed to be a 



. . .  
more intuitive and meanin_rful measure than a simple GDD index. sincs i! : j  ::sz :J 3 

species-specific base temperature (>16'C) and a cumulati\-s GDD rsquire:::?n: 5: 

completion of the de\-s1opmer.t of P i.lIcipnrirni in :I11 nr3hi1:x:i.  I I 1  6 C-DD I :r.hi;h is 

. . accumulated condirional on mestin_r a monthly RPET n-uer b2lan:s !hr:s!w~s I---! 2 1 .  

R P E T  is a \videly availahls monthl!- measure of ciimarc rcgim,- t h a  b s i ~ s  r6s::s 

surface hydrolozic conditions of microhahirats than simple rainiall. Lnc!u2in$ ssilm3rim 

-- 
of soil moisture content and 'surplus \vater', an indicator of suriacs ivzrer and r.:n?rr. 

. - 
X 3 e n  linked to the RPET X . 2  :h:es!mld. the mods1 s~rccsss5~: l l~  a:cour.:ss for 5 5  

divergent seasonal rainfall p a n m  and malaria t rammision cy:lcs ;;\,.:nd ::I 5 s  :xs:i! 

and highland rezions of Eritrea ( F i g r e s  2-5 ) .  Ths R PET :hr-hold o f x i l  i z::is:d 

impottmt coastal zone transmission j i t ~ s  and jur;llus Xvatsr ( R ? E T X I  7:??53.51! 

only in selected months in the nettest 7 0 1 ~ s  of Solu~h\vest E.ritr:'a. 

Based on rhe .t:hreshold model'. no n a l ~ n a  rr3nsmjsiian \!as fco..::ld 31 il::i ..\:I> ::is 

.L <.,&2 r x o  poT:n;;zl ps:3:jons ?:: !sar 3; 31 si!ss .,, ; .  " ..--.,.- > - 7 . -  .... 1 ... i.. ..... >...:.:.- ....... ..--- - 

t en ipxanrss  of ?elo\v i S0C ili above 7:li'C. ;\-i:h ilptin::.:~ il2::1a7::cr.: 5c:irc:: 2 

.. , . .  2nd 30°C during months in ~vhicli R ? E T  s z c s d c d  :hs '1.2 so:: n~oi i rur t  :nrsr:li,:?. 8FIair -  

5 ,  L A  7 -  .. 1 ...... , .... ...> 2 i . ~  -.; .,.-- .--- .... ............. . . . . . . .  . .  ;..,s, .,>,;;> ,, ,,.,.5L. L ..,... .., .....,,. ..; ,.,.. , - &  , ..:-.. > - 

s . . . . 
nlalxia, ' and Support use of 1 "C 3s rhs r:?~r:~n~iirn ien;c;.ia:rs >r n:i!ifa 2 3 s :  f::2 

. (not laboraton.) condirions 3s ?ro-;lojrd Klsinxhmid! 3:1d o!l?:'r? An3:.,s:s 2 : s . ~  

. -- . . .  icdii i tss a dsprsjsivs 'he31 jrrsjj ell?:: c$n :bc life c.;::: 2.. :-.:::. - :y-,h!~:.: ::::2::a::::j.- 

In the laboratory. ookincrs dsv?lop:-?en1 ti:m &msr.s 2; ::z:x:a:.;:ci i?:r:xx <:xx 

, ..:. 21°C to - I C. nhsrzzs h i h z  - ! r ' n : v ~ m r ~ s  t -  pj31:iiC 10 ' 7 C  :::'::f::t -1 :::! i~.. <:'?X-.~T::.: 
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processes.'9 Results suggest that I )  optimum conditions for malaria transmission occur at 

sites with moderate temperatures and 6-1 1 potential generations per year in months in 

which soil moisture exceeds the RTET>O.2 tlxeshold: 2)  that there is a need to 

systematically acconnt for heat stress at high temperatures that result in decreasing 

suitability for propagation and transmission of malaria and 3 ) the marked differences in 

seasonality of transmission pattern found in Eritrea can be predicted, as shown in Figure 

7 for sites in Dasse, Emkula and Erafale, which represent h e  coastal (a), highland (b), 

and overlappins (c) transmission patterns, respectively. Maximum malaria transmission 

would be expected to follow a developmental 'lag period' of approximately 3 months2' 

A recent review of malaria models emphasizes the need to develop reference models 

sounded in the underlying biology of the disease and par-:lsite-intermediate host systems 

and avoidance of statistical, curve-fitting descriptions of data that may not be related to 

the processes that generate epidemiological data.'2 Watcr balance analysis and the 

generations per year concept are proposed to indicate the potential, not actual, chance that 

malaria transmission cycles can he completed in periods wlien conditions in potential 

mosquito nlicrohabitats favor n~osquito populations and n~dar ia  parasite development 

. . 
a d  trz>smlssion, >Jodel 2 :bur; psumes ptn?i;l 2~;,ni!shjfi:~; ar-hfeT:sis 

microhabitat foci in months that exceed the W E T  B0.2 th-eshold. The primary vector of 

malaria in Eritrea is considered to be .4n. al-abienris, a mophilic species wit11 v e ~ y  close 

associations with livestock, especially cattle. It is found more often in drier savanna areas 

and rests post-bloodmeal both inside structures and in the c~utside environment. Larval 



habitats v q  fTom rice fields to small poo!s and rnudd~-  rainwarsr xcxni~ ls i i ims  in 

animal hoof prints and tire nits." 

Slodel 3. the ' p d i e n t  model' (Fi-re 9). based on the product of GDD z?d RPET. 

provided a better statistical corrslation with malaria infection ?revzlsn:s sure! v z i ~ x r  

(rl10=0.352l,pO.0001) than the 'threshold model' (Figure S i .  5ased on GDD z h 1 - e  ths 

0.3 soil moisture threshold (1-/10=02S33. p 0.0007). The ~ a d i e n r  mods! 1:i.c~ : ie  ?rdu:: 

of GDD and ;he cnC,re ranze of the RPET rario. includinz soil moicr:::e I::?! m,! ;::~!::i 

xvater, to calculate a risk index value at different siics. For cxam;l:s. 2 R PET r3:i> of:' ; 

represents an estimated soil nmisturs of 1 Ooh water holdi:,~ capacity t h ~  ~o:ld '5: 

expected to lead ro a loxver risk index than a 1 5  RPET ratio. reprecerticz ;oil ;2:3:3:!~? 

tvith (1.5 surplus \va;er. The rationals is thar increasinz \ m e r  xa?izbi!i:v fzvors 

transmission by leadin: to a expansion of  the distribution and ~b:~ndancs  cT?:>:?r.::31 

mosquito vector microhabitat and that drier conditions i a d  to a rslcti: - L L  ---.-- .,.. di. -+-. i .  ~ f . ' . ~  ..:- 

. -. 
ext-nt of sui;able r,icrshzhi:xs. TS- patenriz! gsncrz::~nr-~sr-:?:r I .  ;::a ill:-i.:: ::i r::.::;. 

9 thus represents 1-aluss rhar are 'xsiyhrcd' to p:nduce ar, i : i J s~  5 3 x 2  .Tr: ii:s-i?s:::'c 

. . 
thsrmz! factors and 2 hydrological ry i rne  ~milisnr of nxe: !u!:iixs->?rivsd KT:. :ii.iirzre 

czd s2r:act ..., ;;,z.: 2 h:>:d s2<:?:J>hic <::::e, ;;;-; -;re:-,: .J, Ff::~::. :::: 

Model 7 ' p d i e n t  model' best prsdicisd m:iIafia risk. 

. . . . . .  \\Iefi 2s sites s.;,itb, ::I? c01i:3] ~ : 2 n ~ z ~ ; ~ j j p ~  .J~:::T, t.x:lb~ ~3 , . ,  .._.._ ---,,-:. . ... - .  ;...i_.u .:*-- 4 . .  - - 
. .  . . - . . 

pattern ~ransm~ss~nr ! i  xvsrs cnmid-red sspar:iie:y. :lo s!sr:ricz::: rs:3::on;n:> x z i  :'o::::d 

wi:h ei:hsr :hs qadisnt nodel or rh- r5resiold p~rt.nri.1 L'SY:::!~.~; 7:: . . . S X  . ::-.-f:! T?.:; 
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may be due to the iiinited sample size of survey sites (28 of 173), the low prevalence 

rates (0-1 I%), or the lesser relative importance of rainfallLdependent climate in an area 

16, 17 where microhabitats are often found in irrigated areas or along water bodies. Mean 

mosquito numbers were related to malaria prevalence and to malaria generations per year 

i f  W E T  > 0.5 (but not if R P E T  X.2)  suggesting a relationship with available surface 

water. Evaluation of spatial distribution within the GIS by 'predictive value' indicated 

that >95% of sites with coastal transmission pattern of ma!aria could be spatially 

predicted as endemic by eiiher the GDDxal'PET gradient model or the Potential 

Generationsmear threshold model. The geographic distribution of sites classified as 

having the highland transmission pattern or as having clia~aclcristics of overlapping 

coastal and hishland patterns were also predicted spatially within the GIs at > 95% 

agreement with survey data. 

The value of the gradient and tlueshold inodeis, based on GDD-water balance 

principles. remains tc~ be validated by additional work undcr conditions found elsewhere 

in other malaria endemic aims. Support for this approach is provided by Lindsay and 

others a.ho successfi!!ly modeled !he continental dis!!-ibution of An. arahiensis and An. 

garnbioe in Africa, i;lle i^clmierbeiiig iiiainly Found in drier iei-aniiahs 2nd the latter in 

wetter forested zones:'3 and suggested RPET was a useful indicator of suitable regional 

environments for mappins the distribution of these inosq1.1it83 species. In other work, Patz 

and otherso successfully related local water budget analysis rmalaria transmission using 

daily climate data from a s i n ~ l e  climate station in an intensively studied area in the 

nolthu-est Lake Victoria area of Kenya; it is relennt that the minimum soil moisture 



value consistent \virh malaria de~.elopmental c ~ l e s  \ u s  also fwind ro be  .9.1 o f m !  

water holdiny capacity. 

The gadient  and threshold climate models described h m  d 6 n e  haselire 30, '~-r -  

m e r a g e  reference mapped values that are needed for prediction of ma!a5a risk \&<ation 

in indi~.idual years using climare surface analysis n-irhin a GIs. Thei t  r s f s m ; ?  x a > s  can 

be  used in control proyanis  to predict hisher or lo\wr clirrrare-ha.rcd a n x a l  risk O f  

rna!ar;a. and potential epidsmics. by comparison to similar maps c r s a r d  5 x 2  &a of :!I- 

current year or other indix-idual years. By interpolation of a\-ail3hle dai!? 1x3 ?JX 3 

number of climate stations. creation of 'near real t i n e '  ciimars risk curfxes  5z.~s1 cn 

model values is possihle usinz GIs n~sthods.  Thus. a zivcn climate wrfacs z r d  X I !  r 5 1 5  

h) containin? a jite of inreresr can be  sslscted by 'point and click' fiini:ioi:r: xi:Fir 3 

. - -  GIs ro provide current climats-bassd risk assessment \slues a i  :om?ar-i L O  : , - I  ?.L- 

alerase  reference modsl values, or to o:her individual years. 01:7:i T " ! c ~ ~ T . !  

:n\-iro?msnr2 dam i h t  co!~~spo!id !,? th3t ?id. such 25 hii7;3n p p : ! ~ : :  Y. 57::s 2: 

s8ellite ssnsor data can si~.liixr!y he xnsidered jn more ~ox~rc?l?nr i . : s  x:of;.Ir : i ~  

include factors in addition to climare data. 

IE pre\.ious malaria model d;vslopmsnt eyozs in Entrsa. a GIs ejk ~:3!yiis  r::sisnl 

. .  . for Entrea n.as de\sloped kised on altitude. rainfail arid v?;crxion id:\. I S D \ - I I  ::n\c; 

from earth obsen-ins ;xellire .?;ira". " 0::7s!- v35ah15s. inc!-iiir<  dirt::::^? ->..:::r 

. . .  
bodies. h u m m  population da ta  health cmts r  x ~ i c :  37-a dx i : : ) .  a x l  :3;73 ml: 32:it 

- - . 
mosquiro pop'~1ation sun-e!.r: n-?re ?!so examined but wcr? n,?t ;iii:i?i?n:.x ;e::rir:\s 
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statistically to be included in the model, although this may he related to the coarse 

geogaphic scales of spatial data used. Further developmen1 of current results in Eritrea 

should be directed a:: 1) research on climate models using daily climate data and 

parasitological data from individual years, 2) extrapolatiori and validation of models in 

other countries and regions, and 3) use of higher resolution maps and satellite sensor data 

on environmental features, population factors and health c,ire systems to identify factors 

that may underlie the typically high local variability of malaria transmission. F i g r e  10 

illustrates the relationship of rzrked Model 2 (gradient :nodel) index .values to sxvey 

prevalence at Hishland sites in Eritrea for April to October (p4.0001), illustrating the 

hish local site variability typically observed due to local factors at sites within otherwise 

'climate permissive' regional conditions in malaria zones. Further work is also needed to 

refine the model by defining field effects of heat stress on ~ieoelopment and propagation 

of the iln. a~abiensis-P. falcipui-urn system . 

In conclusion, results of the current study indicate that: 1 ) agoclimatic data and 

gowins  degree day-water balance spatial analysis method!; can be used to describe 

potential risk of malaria based on the suitability of the environment for life cycle 

---c-o "".-- -F+h , .  . IJLVa,LAVu uL L U ~  Sii. araa;m.~;r-P. faiciparum systei::. A s  r; zompoxnt of 

comprehensive risk assessment models, this may enable fu!urz near real-time disease 

prediction and intementions by health system managers. R(:snlts funher suggest the 

potential for more precise characterization of near real-time: rnicrohabitat conditions 

suitable for Plasinodi1~rn-~4~1ophcles systems usins GDD and n.ater balance parameters 

generated by analysis of dailj: climate data using methods sii-dar lo the two-level soil 



. . 
moisture model and surplus water parameters developed for FL7.criol,i. - T i e  !a:?: is 3 

. . 
disease of cattle and sheep transmirred by amphibious sxails rial prsfe: h-i.i:3rr .:k :53t 

of.411, arahienesis. Similar modelin2 tools for nsar real-rime risk assessmen1 and : x : r ~ !  

. . 
program decision support n-ere recently developed for schistosnmiasis x:zr.sor.~ [r. E m  

A4fnca,:i. 2' Based on 'settable' FOX\-iny degree day and \va!cr halancs a?al\5is 

thresholds gounded on the under l~in? biolozy n i a  ziven dissaie, ;xi ro?!s' m i  r s -  

' 6  esneration satellite sensor data- promise to he applicable ro malaria and 10  3 nun:5er ?i - 
other environrnsnta:ly sensirive diseases. Xe\v -<for% are u:ide~.~a! by L-S.43. :h: 

Vni:ed States Geolo:ic Survey. !he Ll- Food and .4griculru:zl O r ~ x i z z r i a n  and o : h  

de~ t l opmsn t  agencies to dex-slop a Spatial Database Inf;zs!zicrdrs ISDI) %: hl.! 2 5 s  :? 

sustainable de\-elopment for ..\frica.'" These trr:lds and rec-nr rsc:.ar:h ~ j ~ l ! i  in?i?;re 

..,- L. ,  that useful health applications aimed at definins 'whrrs. \\-hen and hfix had' f x  --.j-- 

: . 
human and veterlnarJ- diseasss on a site-specific basis usin? real-:imc .ip~:ia; J:::i:~r. 

support systems arc achiet-able goals. 

. .~ 
Financial suppon: 5 s  s!ud! was su??o-rsd 51- mn:ract 3 : E E  2':1'11i-? ?x: :::: i r.:::d 

- .  
Ta;inns \!ijsion :a Eritrsa and E5iopi3 (Ll3:EE 1. ?~s:::L:z, L::::s~ f:: '-4 ;ii:.:;:<-5:~?? 

. . . , rjck zssessment model for malaria in E5:rrz: a ?i!or \!uil) . F : I : ~  ?:a';.:: i?:?~?. . c . ! .  

7003. and 5 ~ -  a r a n t  h m  the L-.S .A.x~c\.  - .  for Ir.!:-:?i!n!:.! 3svslo?x:n! C-5!!21. 
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Figure 1. Ele~ar ion im) in relation to P. ~;.!c~p~~r.rtrrl infsiiinn ~ r x d s n c s  ;a:?% sr ! - 2  

s m e )  sites. 

F i ~ u r e  7. Highland transmission parrem as defined by r i e  threshold m o k l  1\1odc1 ! I  

using data on cumulativs ~ ~ o x v i n g  d s ~ e e  days from .L\pril r h r o u ~ h  C)crokr. if  ja.1 

moisture content exceeds 10°D ofholding capacity hased on rhe rario oi3onrh:y  

rain'potsntia! e~aporranspirarion ( R  P E T 5 7 2  1 .  

F i g r e  3. Coastal transmission pattern a3 defined h! the thrss!mlil mn&! , \lodsl 1 I .:sI:g 

. - 
data on cumulative go\vLnz d q ~ s e  days from X o ~ e m h s r  tlvot::h \!arch. i t  sail 3 . ? i r~2 : :  

content exceeds 20'0 of holdin: capacity hasxl on :he raric, o i m o x k ! ~  rain ?~t:n:ic! 

evapotranspirarion ( R  P E T N . 2  ) .  

F i q r s  4. Threshold mods1 data (3Iodel I I on cumuiarivs p ~ t s n ~ i . 9  :sr.sra::c:s x r  . :-sx . 

. . 
(GDD 116) for months in \iliich the rario of rain parenrial s~apstrzr:s?:r?:;,?n -x:.;.s.kJ 

s d  noistur? c o n t m  of o\.:r 2'1% of holdin: i ; tpc i ty  I R P E T ! . ~ ) .  

Fizurz 5 .  . ivcrazs amual  mean t s n p x i r l r z  is co;n;:i:--2 :o ~r-\-i:zi:.- ::! 1-3 \... . _ .  -.. 

. . 
s ~ s s  !n Eritrsa. Monrhly mean rsn?pera:ure for in?:\-id::al mnr:rhj ~:c-s, ' .ed 7:' C 2: :.::ye 

. . 
coasp~ j;:2j. bzt r;:>: &c<2.z +,? ;72nsz;:ssl:,n szz<3;  - 

Figure 6. Llodel 2 (gadisnt  model) m a h a  risk .i;sssi;:ii.nt :iji>s ;he prx!:.:: ci 

. . 
cumulative monrhly  on-in?-ds~se-days rimes rh: r.i- ?arsr.ri31 s\zr'~:rzns?:r;::n 

ratio. if ihe R P E T  ratio X . 2 .  

F i y r e  ;. The mzrksd diifsrences in sertsor.alirv suita5:ii?\ is i:i~s:rxe,! '?v 5 s  'zxiis::: 

. . . -  - .  index' (the product cf GDD 2nd R P E T I  ior e~2n:pls s!rss in D3-?. E~.1:1::2. z-.: t:;:?.?. 
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which are representative of the highland (a), coastal (c) or svulapping (b) transmission 

pattern, respectively. 

Figure 8. Potential generations!year weighted for a continlous gradient of hydrologic 

regime by annual suinmation of the monthly product of poten~ial generations per year and 

the water budget ratio of monthly rain and potential evapo:.ranspiration (GDDl116 x 

RPET). 

Figure 9. Potential Plasmodium falc ipa~zm generations'year based on accumulated 

gowing d e g e e  days (GDD) if soil moisture in the crop ro.31 mne (rain!potential 

evapotranspiration) is >20% saturated. The accumulated due of 116 GDD is required 

for development of one generation of P.falcipai-zrm in A ~ I .  or-ahiensis. 

F i g r e  10. The relationship of ranked Model 2 (gradient model) index values to 

prevalence (p<0.0001) at highland survey sites in Eritrea fix- April-October, illustrating 

the typical wide variation in malaria risk due to local factors at sites u~ithin otherwise 

'climate permissive' regional zones. 



Table 1. Speaman Correlation Coefficisnt zr,a!yrlr o:^\lala~% Preva lmx  ",. the . \ x n L  

..- 
'Gradient model' index* and the Potenrizl Ciensra!:ox per \-r3r .thr:~rihoid z m d e  2s i x ? ? x e t  

bzsic climate \-ariables at 1-3 survey sites ni th  hi_ekland ISeptemhsr-Yovex5sr1 or :,72;.:3: 

.. -. >, . ,  i-,19 , - ~ ' ; j  j ; -., ,.,, ..... ~ . .  
~ X C B I  Rho ii r ,4 i 6 - . . t i  

~ ~.~ 
~ . . . ~  ... .... (,i',.l- , 9 < 5 3  . . . . . . , .  ........ . . 

R z m  P 6.5569 
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(Sum GDD i f  RIPET>0.2) 
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Gradient Model Potential GenerationdYear 
(GDDxRIPET Ratio, if RIPET>0.2) 



Ranked Growing Degree Daywater budget ratio for April-October 
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1. Project Summary Page 
2. Project Memorandum of C'nderstanding 
3. Project Final Report 



MOC 
Lead Implementation 
Organization 
Contact Person 

ProjectTrogam and 
Statement of Work 

Project Summary Page 
; Livestock Early Warning Systems (LEWS) 
! Texas .$&\I Universih. 
I (Global Livestock cR.&?,P) 

Dr. J e w  Stuth 
PI GI&I Livestock CRSP-LE\YS 
Dept. Rangeland Ecology and S1ana:emenr 
T.LLML 27136 
Texas .4&M University 
College Station. T S  77843-7126. CS.4 
Telephone: 979'845-5548 
Fax: 979'854-6450 
i\vstuth~Gcnrit.tan~u.edu --- 

Target Region 2: A h c a n  Great Lakes: 
5Iulti-Scale Aggregation of Biophysical Processes Affecting 
Pastoral Communities in East Africa 

The GL CRSP will add monitoring points outside o i ths  currsct 
zones established for geo-statistical anal>.sir in Southern &n!a 

. . 
that will allow more robust kriginy and co-knyng of regional 
spatial analyses. This will mean that some points \ \ i l l  h3\e to be 
added berween the Sourhern Ethiopia Zone and Sochern k z ) a  
and behveen Northern Tanzania and Southern Ke:,!a. .I 
description of the  activities to be undertaken by GL CRSP. 
technical procedures to be follo\\ed. deii\erzhles rsquirsd. and 
estimated schedule are presented in .Atrachn-nr 1 .  .It:achmen! I 
is incornorated as an intcmal Dan of ;his SI~ .xora ;~ l~ , im ~f - .  
Understanding (3,.lOC ). 

Collaborating Insritutions Tanzania Environmental Slma:ement Council 
Institute of >brine Sciences 
cni\ersitv of Dar es Salaam 
Interayencv \Vorld Summit G e o m h ~ c  Infi?-rra:ion F'r,>j7!~i! 

F D C  Conuact Xumber 01.594 01 
Budzet Amount S i a e d  contract with Texas A&\l for S~S.O(I~:I on Sa\:nhe: 5. - 

2 6 1  
h e n d m e n t ( s )  Yone 
Estenslon Endmy Date .- - 



IFDa01594 01 

lNlERNATlONAL RRTlLUER DEVELOPMENT CEHTER MUSCLE SHOMS, NUAM 35662 USA DC P.O. BOX ?MU *25&381-6600 

Memorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2010 

Muscle Shoals. AL 35662, LSA 

The Texas Agricultural Experiment Station (T.L\ES) 
of the 

Texas A&hI University System 
College .. Station, TX 77813-2 126. US.\ 

October 1,2001 



n 

INTERNATIONAL FERTILIZER DEVELOPMENT CENTER * MUSCLE SHOMS,  U A M A  3332 USA - DC P O BOX 2M0 *25b381.6600 
E W L - g e n e r a l a l F D C  oq 
W NO. 2S381.7408 

Memorandum of Understanding 

- Between 

International Fertilizer Development Center 
PO Box 2010 

Muscle Shoals. .4L 35662. CS.4 

And 

The Texas .4gricultural Experiment Station CTIESI  
of the 

Texas .4&RI Vni\-ersic System 
College Station, T S  77813-2126. L-S.A 



IFDC will provide USAIDEGADIAFS with logistical and management support to the 

various partners involved in the implementation of the GISD project, including transferring and 

providing overall fiscal oversight to specific "pass-through-' funds to selected partners who are 

being asked to implement specific GISD activities. This wdl include work already identified in 

specific proposals from the NRC, OGC, and several other goups located in the four Target 

Regions: Upper Niger Basin, African Great Lakes Region, the Kenya-Tanzania Coastal Zone, 

and the Limpopo/Zambeze River Basin Region of southern Africa. 

IFDC will work in close collaboration with the technical officers within USAID 

providing oversight: Note: The Overall Coordinator is Robert E. Ford, AEMD - Agricultural 

Enterprise and Market Development Division within USAID'S office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-TWG for Regional Applications sub-group. 

Close coordination must also occur with co-Chairs oi'the GISD-IWG for each sub-region. 

They are: Barbara Best (GIENV) for the Kenya-Tanzania CZM Activity; Paul Bartel and Jon 

Anderson (AFR-SD) for the Four ComersiLimpopo!Zambe;..i Basin region; Robert Ford for the 

Great LakesIGreat Horn of Africa Region; and Mike McGah:~ey (USAIDIAFR-SD). 

TAES will add monitoring points outside of the current zones established for geo- 

statistical analysis in Southern Kenya that will allow more rohust kriging and co-kriging of 

regional spatial analyses. This will mean that some points will have to be added between the 

Southern Ethiopia Zone and Northern Kenya and bekez? Yorthcm Tanzania and Southern 

Kenya. A description of the activities to be undertaken by G I  CRSP, technical procedures to be 

followed, deliverables required, and estimated schedule are presented in Artac'nment I, which is 

incorporated as an integai part of this Memorandum of~Lh~c!rrs~zxiing (MOLT). 



2.0 SPECIFIC CONDITIONS 

2.1 Effective Dates of hlOU 

The effective dates of this MOU are October 1. 2001-September 30. 3092 

2.2 Finance 

The work to be performed under this MOU is being financed by L-S.UD \vi:h all k n d s  

channeled to IFDC. IFDC shall provide funding to T.4ES in accordance wirh th: rex-is 

and conditions described in this MOU. T.@S shall dex-elop subayreernenrs u rssssciy 
. . to support funding arrangements and the \vork to he performed by i!s co,.ahora:ins 

institutions. The estimated funds available to T.kES total L-S Sli.nClr, ~ f~-y- : i \ - :  

thousand) as follo\vs: 

- 
Item Total 

I I 3  s 
~~ ~ 

I Spatial h tegat ion of Goods 7.(1(1(1 

j ..\cceleratinz of Fecal Moniroring Sp rem 1 S.~:,~:I:I 
i Communication Enhancemsnt ~? , I :~ I : I~ I  
I Capacity Building at DMC RC\IRD 5 ,I:V:I[I 

TOT.4L 13.000 

2.2.1 Use of Funds 

IFDC has fiducian. responsihiliry of funds received from i-S.XD. L-!?d:r :h? 

terms of rhis MOU. all funds provided ro T.4ES ih.11 bz a:i;:zsJ ;I?!:::,- C.r :5: 

~ ~ l m o s e s  . . indicated in the budget under 2.7. Said fm?; ; h i :  coy.-sr aii 
-~,. . ~ ,  L . .  espenairures necsssarli; for rhs semicrs in be jxrk:rmrd 31- ZL .xi -......>:- ., 

TAES. IFDC shall not he responsibls for ary additional :.:st: ~i S ,  -Llr\i. 

US S35.030) incurred in the performance of i i e  \vork descEhscl u d c r  5 : s  \ I 0 1  '. 
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.4llowahle Costs 

TAES shall be reimbursed for costs incurred in carrying out the purposes 

of this MOU, which are reasonahle, allocable, and allowable. 

Reasonable shall mean those costs that do not exceed those which would 

he incurred by an ordinarily pruder~t person in the conduct of normal 

business. 

Allocable shall mean those costs which are necessary to the MOU. 

Allowable shall mean those costs which are reasonable and allocable, and 

which conform to any limitations set forth in this MOU. 

Prior to incurring a questionable or unique cost, TAES is encouraged to 

obtain IFDC's written determination as to whether the cost will be 

allowable. 

Payments 

JFDC shall make payments to TAES subjec,t to the receipt of funds from USAID 

and based upon receipt of an official invoice from TAES. The invoice may be 

faxed to the official IFDC Business Contact. indicated in 2.6.1. The payments 

shall be made on a cost reimbursement monthly basis based upon TAES'S 

submission of financial reports, which ;uhstantiate costs incurred in the 

performance of this MOU. 

2.2.4 Financial Reports 

T m S  -h-" a piuv;de to ZCC, w i t ~ , n  '70 day Ofthe end Cif manth c3&r *is 

program, a financial report indicating filnds expended under this MOU. The 

financial reports shall include accounting for all allowable costs incurred by 

TAES under the program in accordance - ~ + h  the line item budget amounts 

indicated in 2.2. Copies of documentation to support all costs for incurred in 

performance of work described in this MC)U shall be provided to IFDC if 

requested by IFDCRSAID. 



2.2.5 Audit 

T.4ES shall maintain books. records. documents. and orhtr e\-i2cnce in 

accordance with T.4ES's usual accounting procedures to suffic~enrly s3smt :a t :  

charges to this MOU. IFDC and L5.m reserve the rizhr to examine and T.XES 

agees  to make available all financial records and documenrs of T.4ES as rs lvsd 

to this MOU. .2ny costs that are determined by either E D C  or L-S.XID to he 

inconsistent u i t h  the terms and conditions o f  [his .\10L- shall irnmedia:ely 5e  

refunded to IFDC. TAES is subject to the audit suideiincs and pro\-isions of 

22 CFR Section 226.26. In accordance n-ith the provisions of O X 3  Circa!% 

-4.133, TAES is obligated to comply n-ith the requirrmen:~ of O\I3 Circular 

.4-133. T.2ES is required to have an audit in full comp!iance a-ik th? ,?cidsiixs 

of OM3 A-133 and agrees that a copy of the audit re?or! \\-ill 5: % J ~ X X X I  :o 

LFDC's supen-isor, Accounring S e n k e s .  hy T . C S  u-ithin 1 b . i ~ ~  (.Y~I ia!.j  0:' 

completion of  the audit. 
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purposes not in accordance with the terms of this MOU, TAES shall 

refund such amount to IFDC. 

2.3 Language 

The MOU has been executed in English, which shall be the binding and controlling 

language for interpretation of the terms and conditions of this MOU. 

2.4 Subagreements 

It is understood that TAES may carryout the unrk described under this MOU in 

collaboration with others. It is further understood that funds provided to TAES may be 

used to support work carried out by collaborating institutions. TAES shall ensure that the 

specific conditions of this MOU (i.e., Section 2.0, Specific Conditions) shall apply to all 

such subagreements. 

2.5 Revision of MOU Budget 

(a) The approved MOU budget is the financial expression of TAES's program. 

(b) TAES shall immediately request approval from IFDC when there is reason to 

believe that within the next 30 calendar days a revision of the approved MOU 

budget will be necessary for any of the following reasons: 

To change the scope or the objectiws of the program and'or revise the 

funding allocated anlong objectives hy more than ten percent of the total 

budget amount unless the scheduie states otherwise. 

A AA;,; ,,,, 1 G7nrl;n.g is . ..Lu.L,"A.u. LULLuL., a 

TAES expects the amount of authorized funds to exceed its needs by more 

than $5,000 or five percent of the MOlJ budget, whichever is greater. 

(c) Except as required by oiher provisions of rliis MOU specifically stated to be 

an exception from this provision, IFDC shall not be obligated to reimburse 

TAES for costs incurred in excess of il-,e total amount obligated under the 

MOU. TAES shall not be obligated to con~inue performance under the MOU 

(including actions under the "Texlinalia;; Proceduxs" piovisionj or o t h e r ~ s e  



to incur costs in excess of the amount obligated under the XlOL'. ucless &XI 

until IFDC has notified T.CS in u r i t i n ~  that such ob!i~atsd arnmnr h2s 5ssn 

increased and has specified the new MOU total amaunt. 

2.6 Other Terms and Conditions 

The follouing terms and conditions, ~shich are applicable to the SIOL- 51 and hswrsn 

US.4ID and IFDC, shall be integal pm of this .r\gecrnent. 

2.6.1 Oficial Contacts 

The contacts under this LIOU for all officl-I contxts 2re 2s fo:loxs 

IFDC Technical 
Dr. Lan~ence  L. Hamrnond 
Director, Research and Development Di\kion 
IFDC 
PO Box 3010 
Muscle Shoals, .2L 35667, CS.4 
Telephon~: 256381-66W, extension 2'0 
F.ZX: 3 6 / 3 8  1-7408 
IhanunondZ ifdc.oro, 
\{x~v. i fdc .or~  

F D C  Business 
hfr. John H. All%ood 



TAES Technical/Business 
Dr. Jeny Stuth 
PI Global Livestock CRSP-LEWS 
Dept. Rangeland Ecology and Management 
T A M  22126 
Texas A&M University 
College Station, TX 77643-2126, USA 
Telephone: 9791845-5548 
Fax: 9791854-6430 
jwstuth@cnrit.tamu.edu 

2.6.2 Publications and Media Releases 

If it is TAES's intention to id en ti^ US.U!l's contribution to any publication, 

video or other infonnatiodmedia product resulting from this MOU, TAES shall 

state that the views expressed by the author(s) do not necessarily reflect those of 

USAID. Acknowledgements should identi& the sponsoring USAID Office and 

Bureau or Mission as well as USAID suhstani:ially as follows: 

"This [publication, video or other informationimedia project (specific)] was made 

possible through support provided by the Center for Economic Growth and 

Agricultural Development, Office of Agriculture and Food Security, under the 

terms of the MOU. The opinions expressed ??erein are those of the author(s) and 

do not necessarily reflect the views ofUSAZU." 

TAES sha!! provide the relevant strategic objective or results package team with 

one copy of all published works developed m5er :his MOU and with lists of ot!?er 

written work produced under the MOLJ. 

Except as otherwise provided in the terms ;nd conditions of the MOU. the author 

or TAES is free to copjright any books. puhlications, or other copyightable 

materials developed in the course of or under- this MOU, but USAID reserves a 

royalty-free nonexclusive and irrevocable righ.. to reproduce, publish, or otherwise 

use? and to authorize others to use the work for i i S .  Government purposes. 



2.6.3 Reports and Data 

T.4ES shall send to the LFDC Technical Contact at the address inzluded in !his 

MOU, monthly and quarterly progress repons in a form and suSstmcs satisfx!o? 

to IFDC. The monthly reports will pro\-ide a brief report on !he s:ans oiac:it-itiss 

being undertaken to implement this project durinz the previous 30 daxs. 

The quarterly reports shall indicate progess toxvard achievins P r c v p n  o5jsctii-s 

and implementing approved work plans. The reports shall inc-!u?e. ?ut rot b: 

limited to, the follou.ing informarion: 

.-.. . Status of achievement of program goals. o b j e c r i ~ ~ s .  and b:ncix:zkc i?--;'i-*d 

in the annual work plan 

P ro re s s  or completion of components. elemmts. or acriviiies z:zir,sr ;~:mmed 

tarsets 

Progam description 

Other accompliihmenrs or p r o r a m  hi$di=.hts 

ldentiiication and explanation of si~mificant problsnli x-.iih 5:i.n 

encountered 

Description of plamsd c o ~ e c r i x e  action 

The monrhly and q~ar t s r ly  rspons r,lz? 5: su5n;Lr;~;l in e ! s c ~ x : :  :a-cr ~3 xs 

to be deiivered to iFDC u-iihin 7 calendar ds;,.; a d  22  cz!tr.dz 12:;s. rsr::::i:-r!?. 

c i % e  end nf  :he rtpc.zi-z - ~ " o d .  -4 fin.'-] q v o ~  xldri.s;irr ;r;-.c :3n:?.m;.:::.i 

included in !he quarterly report is to he subrni::ed to iFDC 5)- T.4ES :l.i:ii?. 

45 calendar days o f  the endins dace o f  this \IOC. The r e p x  s;5::.i:c;l :'J T . E S  
. . .  . 

to ffDC and sup?ortir.g n;zi?-?\s c,>n?ni;s_l t .  :n pzi%-in; - i h ?  ;c:.-ix; r,;.! 7: ::;: 

propen) cICS.AID. 



TAES is also required to submit copies of reportslpublications, produced u.itLin 

each activity as requested by the USAID Cognizant Technical Officer 

(e.g., workshop proceedings, Powerpoint presentations, etc.). 

2.6.4 Termination 

This agreement may be terminated, in whole or in part, by either party at any time 

upon 30 days written notice of termination. IJpon receipt of and in accordance 

with a termination notice from the IFDC, the TAES shall take immediate action to 

cease all expenditures financed by this MOLT arid to cancel all unliquidated 

obligations if possible. Further, upon receipt of notice of termination, the TAES 

shall not enter into any further obligations under this MOU. Except as provided 

below, no further reimbursement shall be made after the effective date of 

temination. The TAES shall within 30 days of the effective date of temination 

repay to IFDC all unexpended funds that are not otherwise obligated by a legally 

binding transaction applicable to this MOU. Should the funds paid by IFDC to the 

TAES prior to the effective date of termination be insufficient to cover the 

TAES's obligations in a legally binding transaction, the TAES may submit to 

IFDC within 90 days after the effective date of tennination a written claim for 

such amount. The F D C  shall determine the ;imount(s) to be paid by IFDC to the 

TAES under such claim in accordance with the "Allowable Costs" provision of 

this MOU. 

2.6.5 Dispte SeSemezt 

Any and all disputes, which may arise during the performance of this MOU, shall 

be settled through negotiations by and betwee:? the sigatories to this MOU. 

2.6.6 Investment Promotions 

No funds or other support provided hereunder may be used in a program or 

activity reasonably likely to involve the relc~cation or expansion outside of the 

United States of an eiiterprise located in :he Ciiif-i! States if iion-US production in 



such relocation or expansion replaces some or all of the proa.xrion of. x id  

reduces the number of employees at, said e n t e ~ r i s e  in the L-nitri Srz:es. 

No funds or other support provided hereunder may be used in a pray%- or 

activity the purpose of which is the establishment or developms?.t in a 5 r r i p  

country of any export processins zone or designated area u-hfre :kc !ahor. 

environmental, tax, tariff, and  safety laws of the counm ivocld nnt q? ly .  \vit;?out 

the prior witten approval of IFDC. 

No funds or other support provided hereunder may be used in 2r7 a:ti\-i;? xvhich 

contributes to the violation of  internationdly recognized ri:h!s of n . ~ d e r s  in :hs 

recipient country including those in any desigated zone or arc2 i- r h :  <run:?. 

This provision must be included in all suba~eements .  

2.6.7 Son-Liabiliv 
. . 

IFDC does not assume Iiabilih- for m y  third p m y  c!airr.s for 2arr.zzss =?ins oct 

of this MOU. 
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2.6.11 Ineligible Countries 

Activities under this agreement rr . only be cani ed out in countries that are 

eligible to receive assistance under the Fc~reign Assistance Act. TAES shall 

provide IFDC in advance a list of those countries where activities are planned 

under this MOU. 

2.6.12 Entire MOU 

Unless otherwise specified, this MOU embodies the entire understanding between 

IFDC and TAES for the services to be provided and any prior to contemporaneous 

representations, either oral or written, are hereby superseded. No amendments or 

changes to this MOU, including, without limitation, changes in the statement of 

work, total estimated cost, and period of performance, shall be effective unless 

made in writing and signed by authorized representatives of the parties. 

FOR .4ND ON BEHALF OF IFDC 

WITNESS: 

FOR 4 N D  ON BEHALF OF TAES 

WITNESS: 

Name: b ,  n ,  



DRAFT PROPOSAL DRAFT PROPOSAL 

B. Target Region 2 - African Great Lakes Region: 

LEWS Project -Texas A & M with GL (Global Livestock CRSP) 

PROPOSAL 

Multi-Scale Aggregation of Biophysical Processes 
Affecting Pastoral Communities In East Africa 



DRAFT PROPOSAL DRAFT PROPOSAL 

GLCRSP-LEWS WORKPLAN for GISD-WSSD SPATIAL CASE STUDY 

Jerry W. Stnth 
PI - Globll Llvstock CRSP - Ltvertock Early Warnhg men (LEWS) 

Tuu AkM Untversliy 

TITLE.. . 
Multi-Sulc Aggregation of Biophysiul Processes Meeting Pastoral Canlmunitim In ?%st A6im 

IV. BACKGROUND: 

One of the go& of the Gcogmphic Informahon for Sur&inrrblc Dwelopaolr (GISDj plan of action ia to apply a 
new generation of unh o b s d o o  data md m c  of thc an GIS-linked 1c:hnolecs to allow sustainable 
dcveicpmcnt to be marund, monitarsdmd inttpatcd into deckion-making rr & d c s  by uscnthcmaclvca-from 
local to national md wen global scaler. I b c  Livcmsck Ear& i%-- Syn-mzs project ihttr:Ncnritt-n1 r t l l h ! ~ )  

in the Global Livcrtock CRSP offm I unique w c  mrdy for p e n a t i o n  a! the Worid Summit for Sutainahle 
Dcvclopment that drmonrhten thc lppliution of intcpnacd rcmotcly semcd wcsthcr data, point-hcd biophysical 
modeling, and spatially ctntificd anirml md vcgctation data to rave multi.plc-de decision rden conccmcd with 
the wtIfm of past& communities in Eaat Africe 

?ha arc cyrrmtly, rix a p e n t i o d  monitoring m u  in East Africa (Southern Ethiopia, NotthemKenya, Southan 
Kenya, CmWSoUmwat Ugmd., Northan Tmzanh mdCent-d T&). Two ot+ zoncs me undcr 
dcvelopmcnt in tlu Af.r region of Northmi Ethiopia and Northcast Ugan& Ecch zone is wnmriscd of 30 

PHYGROW nngelrndrn&l (gms G a l  wvcr, forb &quacy md woody cffcctivc canopi covu) as wcll as 
mid mils &scriptiom md uastoral stodjng/movcmcnt lulu. Tbac nee-rcfcrmccd wintm rm linked to an online 
&-wide wu& data&& (h ' " 1  & &h n &pxd by from &i\y 
METEOSAT wcathu &a ppcrrted bv NOAA in collaborntion with FEM'SXET. Each site's modal olant 
wmmunity pp~mctcrivtik file. ~~S~coordinr tea  md associated METEClS.4T m t h m  grid rm m&cd by nn 
nutomated data aundaitim a d v i a  m d  mwuina rwtcm Datr of forarc conditions acnmtcd for each site cm-be .. - . 
wewed at hmr.Ncrmtgmu.tduipncws howhold p o d  A k t  gmcraior m g / ~ & c d  map is now bclng put up 
at onc of the ntca artuch u umn wmt mfonvuon on fonnc m~&nans :c-heed wth FEWS-hZT A\WRR 

Africdn Lcaming C l a u d  & codtninm p m W  by the Arid-~ands Information Network. To addnss livestock 
issues dincllv. we uc cstablishina a network of houacholdn in each wnc that mvi& monthlv f d  s m l e s  from 

O v a  the past 2 ycus LEWS has dcvcloptd a smug, intcgated w o b g  rclatiocship wim AS.4RECA's Crisis 
Mi;igation Ofice. In tic past 5 m c h ,  s n o n g c r p i r ~ s  havc &;n cult;\ztd with ICI.4D's Drought 
monitor in^ Cenm iDMC) and the k r i d  Centcr for Mamine Rcsourcc Dcvclrromcnts RChiRD). LEWS is - - .. . ~ , ~- 

cllirtntly in the v n s  of improving computer m c r  cspacity a! t!mc h r - c  inrtrmtions and pmv~ding m n m g  m 
usc of ARCVLRV at DMC. LCU'S IS a h  placmg qacacc) at .A. S!xR!'XA M O  and RCMRD to hclp 
lnshhltionailze thc rcgtorul compung q a c i t y  ofthosc org&tiov lo b 3 r r  ~ a v c  Eaht .4fnm. T m  .4&M 
U n i v c ~ q ' s  Ccntcr for Narcral P.csourc Information Tcchno!?ry I C S R T  h a  dcdidicsrcd rmfig and rmcr 
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V. TARGETED USE OF ADDJTIONAL FUNDS 

Linking Zones in Regional Spatial Analysis 

Cumntly. LEWS has estdblishcd ~cc-statistical analysis in Southern Rcnya a d  is ir. &c p r c p r c ~  of a g  grc- 

Accelerating Fecal Monitoring System 

the monthly monitoring s y s m  for the IS hous.eholds in caihznne. Some of & ~~~ irudr would k w d  n 
firm up the wupliag protocol md s tabi lk  the pcnonncLftrsnspon mfrrsmccm in cazE of k c  Tao mcs to aUou- 
rapid Nm around time on collection of fees, prediction of dick md d g  thc rcgiolal d > % S  fo: 3XTB.U 
PRO. To nrrnort this activity. LEWS at T A N  would work with NOM's FEW-hZT q. hk. Tm Lo% to 

rcpctaooc modchg  r).rtzrn LEWS fun& woLd be usct br mtr .c&ly to p&cc b e  rqs of p)d  --A 
ocrfomance as a ~ ~ o d u c t  lo: d n n o m o o n  pruras-~ at U'SSD iioun cr, somc m q ~ r z d  53.J"J d d  t* u - 2  2 

comunication nodes within thc L W ' S  ncwork in the rcgion Tminbg of pcrro?d in *st txgazmiwrs ;1 
of h c  dies end intqmctior. of &t L W S  qxrn ad! bc tbc p k ~  !ms of?li? ol r5r r -  5x2 i h 1:6\-:r)- 
PC!. 

Capacity Building in DMC and R C b W  
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LEWS has 8 h d y  esnbliahsd a working rchtionship with DMC and RCMRD. S m  of tfis funds would be used to 
offset mining costa of involving Wfiomtheae two instiixtiom in the applhtian of geo-statistical ndrapolation of 
paint-b.sedmodcling to project biophyaicd rcpmses m s a  larger m. Also, fmdl wouldbe allocptcd to jointly 
trsb DMC and RCMRD staff* our LEWS tcama mpastoml almnnmicstim ismet for cnly warning ayaterns as 
mcntioncd pvioualy. 

W. BUDGET 

Item Cost 

~omrmmicition w - , - c m c n l  . SIS;WX, 
Capacity Building at D M U R W  S 5,000 - 

Total $45.000 ** 

ilnldng Zones kelerrting Mu:tip:~ Scale CUCIRCMRD 
Item whew Polnts Fecal Proflllng Cornrnunlcatlons Capaclty Bulldlng 

Salary $0 $0 So $0 
Wages $2.000 $8,000 $3.000 $0 
Fringe Benefits $0 $0 $0 $0 

Salw 
Subtotal $2,0W W.ooO S3,OW $0 

Travel 
lnternatlonal $500 SO $1.600 $0 

DomesUc $3.000 $6,400 $3.000 $0 
Travel 
Subtotal $3,500 $6,400 84.600 $0 

Materials, Supplies, Repalrs $665 $1,965 $1.000 $0 $3.830 

Equipment $0 $0 $2.035 $0 $2,035 

Subtotal $6,365 $1 6.365 $13,635 $4,545 $40,910 

Indirect Costs 10% 5635 $I .€37 $1.354 $455 $4,090 

T O ~ I  V?VKI ~~8,002 s'i4.999 $s,oao J ~ S ~ G  

" These funds.should be run through University of California at Davis, 
Office of the Global Livestock CRSP, base grant (PCB-0-00-98-00036-00) which 
will iesue a modification of the current Texaa R W  University - Texaa 
Agricultural Experiment Station subgrant for the Livestock Early Warning 
Systems program. 

(Final budget is dependent on contractnal arrangements, e.g. transfer td an existing 
Cooperative Agreement between USAIDlAFS and the Global Livestock CRSP) 

Open GIS Consortium, Inc. - 5 5 -  11 Sap!.. 2001 
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1. Status of achieving program goals, objectives and benchmarks 
specified in the annual work plan 

Four major activity areas werz identified to embellish on 'ping efforls in the USAID 
Global Livestock CRSP project on development of a Livcslock Early Warning System 
for East Africa. In order for the LEWS program to develop a robust case study for the 
WSSD conference in late August 2002, funds were targetmxi for the zones in Southern and 
Northern Kenya with cross border linkages to Southern Etkiopia and Northern Tanzania. 
The following activities in this region were the focus of this program enhancement: 

1. Spatial Integration of Zones 
2. Accelerating Fecal Monitoring System 
3. Communication Enhancement 
4. Capacity Building at DMC,RCMRD 

All activities are on schedule !o meet the target products 1.0 3u-ment the spatial analysis 
activities within the LEWSIGLCRSP progam for presentation at the World Summit on 
Sustainable Development in late August. 

2. Progress or completion of components, elemeiits or activities, against 
planned targets 

Linking Zones in Regional Spatial Analvsis 

Currently, LEWS has established geo-statisrical analysis in Southern Kenya and is in the 
process of finalizing geo-statistical analysis for Korthern Kenya. In order to link these 
zones into a more resonal perspective, additional monitoring sites were established 
outside of the c u ~ ~ e n t  zones that allow more robust k r i g i ~ ? ~  and co-hging  of regional 
spatial analyses. The LETA'S teams wect to Noi-tl~ezsterr and Eastern Kenya and 
established 30 monitoiing points. This zctivity involxd specifying the soil attributes by 
layer, measuring the basal area of gasses, frequency of ihrbs and effective canopy cover 
of woody plants. The data has been input into ihe PH\-(;ROW model and output 
siabilized. Eight addi;isnal moaitoring points have beer 5eid characterized and input 
Llto PErGRCX' ;13r r t e  "z+r.ro fictr;ic? or%:-l:i.:a, cax-rtl\,. 2 trzn: ::.e.nt into the 

4 

S--A?: - .-:-- G+k;m,-,;2 w,A ecfzhTjc!-,!z:! +A " L l i a l l  leaull  "A L b l l L i ' L '  -.A'-.'. - - a 

coiiaboration with Save the Children - UTK and Hope foi- the Horn to help improve our 
geo-statistical proJeciions for the entire region. 
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Figu1-e 2. Map ofdie ta~y cmdepl-orein of cattle in Southwester-n Ik imda (8x8 krn grid resolution) using 
georeferenced fecal samples coin-iged with hiDP7 gi-eenness data 

Fostering Multiple Scale Communications to Decision \rakers 

Arid Lands Information Ketwork has established 10 satellite radio nodes and trained 
them in use of our reports. The LEWS teams have deplqcd an added 19 satellite radio 
nodes linked with computers at key NGO, NU and fxtrmsion offices around the region. 
A email link was created at the Ministry of .4-gicultu1-e t's insure that all LEWS repods 
are sent to extension offices \-ia regular mail after rec2iving :hzm inNairobi via the 
internet. 

We completed rhe first additions of ihe Gre~t-r Horn ~ i . U % c a  Early Wamin~ 
Billktins with FEYS hX?, RCivfXX, USGS and DMC. Tne builetins can be view at 
h t~ : ! i c~~ t . t~~ ,u . ed~ /a i ! e -~v511b .d~~e~ns .c~? i~v~e=G'd .4  . (hi]. forage condition maps and 
interpretative reports go out once a month in this inlpo~tan: newsletter. 

Capacitv Buildilmo in DRlC and RCRmD 

Training has beer, provided to DMC staff in the higin: 2-ld co-kxiGng process used in 
LEWS. -4RCGIS 8.1 has hsen purchased with T.42IU p v i d i n g  site licenses to the. 
Regional Center for Mappin: Resource Development. 4 preliminary training has been 
provided on the ARCVTEW component with more a t l \ ; z ? d  rraininz planned for June. 



3. Description of the overall program 

. One of the ?oak of :he Geo,ompi:ic h;r';rn:,z:on jor- S;ts;;:1:221? PC) c " ! ~ ~ ) ~ c , : :  1Gz752 
plm of action is to apply a new- zene:ariox of earth ohsenation dara 2nd ~12:s of:!- 13 

, . 
GIs-linked technolo$es to allolv sustainable de\-elopment to be c l s a r s 2 .  rr,or.i::re: 1:: 

, > integated into decision-nakinz at all scaks by wers ther.ss!\.es-5om 1 0 ~ 2 :  ro r.~::o:ai 
and even global scaies. The Livesrock Early \Yarning Sysrsms prcjec: . - 
(http: !cnrit.tamu.edule~~-s\ in the Gloha: Livestock CRSP oifers a u ~ i q u e  c.5~ 5~:) :>r 
3resen:ation at the \\-orid Summit for Sustainable Deveiopnent thar d e x ~ x r 2 : s s  <-.s 
application of i n t e a t e d  remotely sensed \ \exher data. point-b-sed 5:ophys:cri 

. . 
modeling, and spatiail? stratified anir.al and \-c,net3tion dara to scn-e KE~::;~c-sc?Is 
decision makers concerned \virh the welfare of pas:oral commcnities in f ?st 

.- At 212 start of this project. sis operational monitor;n? zor,es \vex  in opsratia: 12 ~ 1 s t  
.\&;a (Southern Ethiopia, Sorthsrn Kenya Southern Kenya. Sou:!-xsj: L - g n k  
Sorthem Tamania and Cenrral T a n z x i a ~ .  \Ye develo?sd Ti.?? o : h  z a n s  x e  ;:As: 
development in the .\far a ~ d  S o ~ a l i  r q ion  of S o r t h e w  Ethioniz and Scrks-s:s-  - .. . . 
Kenya.. Each zone is comprised of ?O c x e x i i y  selscred moniron-: pob:s ? o n  2 532::'. 
stratification based on c!irnatic cluacr anziysis. x n l  human density. >I,! :i..srro:k 
densih. TX vezetation at each point is characte~zsd in a fomma! co rnp lh l s  i?r : i s  
P m G R O W  ranzeland model (?ass hasa! cover. forb 5equency and ~xooi : .  sffs::Ivs 

. . 
canopy cover) as KCII as ppical ;oils descCp5ons and pxroral  j:Ki;:r.; z;\-sr.:sn: r;:~ 
These zeo-referenced points are iinked to an online .\~%cz?-\\ids :!-sX:?c.r 22:31?25s 

. - . .. 
(htto:"cnrit.tarnu.edu rse ra:r.ra!l rainiallc2i1 \vhich is a c q r t c  >y LET-VS 2.11 2%::. 

- .  
SIETEOS.\T n.sarher data senerar-d L.). s@.L\ in collahorarion n-i:t FEV.\.S-YZT. zx: 

. . 
site's modal plant ~ o m ~ m i i ~ - p ~ t - . s i e r i z a t i o n  fils. GPS coordina:ec 272 z;ci:2:s: 

. . 
, > > % . L . L  < . . A ; \ > . :  -... METEOS.\T weather -$d ?re n;ar,a:ed h:, auton2:ed ts ta  :cq~.- . '~?-  > - '  . - . . nappin2 system. Data offoras- condi:ions ecnerzicc i c y  e2i:1 s i : ~  ;= x \:?x;.t ;: 

llns:"cNit.tamu.sduai?sn.s ho~:ss:?c;d pons:. .\ ::st gensr2:i~z !<Sc CJ.'--: .L.LLx - - ' -?? :s 
n o x  being put up at one of:he sites i!hich is asins aoinr ir:;;lm;xinn sr 5 x z :  ;p~2:::::i 
co-k+zeed -- n-ith FEIVS-\TT .-\\.kXF! \3\7 SzS 2 : : ~ .  T?: x::,z.xi:,:. ;.:S:C- 

. . .  . . arq.Ji.-s th: urzrhsr  .-d l;T)\-I 23t2 f \ - s r ~  1;. ,!z\.s ~2 cp:c;-s 3 s  5::: :: zr. 
. . unsupenised nianner. .i m a l !  E!e si,e datzsr  i j  2.50 ?2?:.:3:s? :.:ST:. :?:I d ~ . . c  2: 

, . .  . 
broa&ajr$.z to !:-i;:s :n ins e ~ ~ i ~ ? . ; . d  -.x!fh '..\-_3i!,lj?li: s::<:i::: :>L:,:,: .iyi::j :: - . .. 
ia?tc3p com?utsrs. I he reduced LEI$-S h t a  :s rxr.assd by rhs .iS.Q.EC.l C6;:s 

- .  . -. . 
\:iti&on Ofr?icc in Xairobi and ilis:ribxsd an tks ?I?.cx L ~ 2 r : n ~  C -*12xs; \-:a . . . . 
containers pro\-ided b>- B s  t i 2  Lm.3 1cfomatic:n Y ~ v c ~ k .  T 3  ac;rssj ::\ss:x:i 
issues directly: n ~ e  z x  es:ati:sh?nc 3 nsmork ofho-s?hc.16~ - ? -  ... . .--.. z3... - ... ; . . . ; . I , -  ---. .,ia - 

.. - . . - . .  . . . . - .  . m3a:r1i:; :?:a: sxy.s;:s zs;;-, c : ; : ! ~ .  :>:<I zn i  ~ 3 1 : ~  xh:::; :::: <::>?C :,a 2 h x >  12: - . .  - . . 
established in ea:h ca;iri? by LE;'\S. sL3S <::z! SCL:: c: :::s :s:ss ?r:~:j: S::~Y.Z:S~ :f 

- - ~ .. . . . . 
dizt ?rotein and c n s r ~ v  -. ot r s s - r ~ ~ g i n ?  '.--a- \\..-.I :,- L.ze ,.,-, *..-- LA.;:.. ::.:t:-.2::~:. :: 

. . 
l i k e d  \ v i~h  !he lTLTT3-\L PRO z.2r.::2;i21 52?mzs --..;'.-.-- - . r _ . _ L r  u-L.>i . . . .  >.--:-: - -  -_. -..-??- . L a .  - . 2  .- _. . -  .-* . . . . -. . . j 0 i 3 7 ;  , 7 .  \ : :  5 . r : ;  - - - . . . 
sys?em ro date bas b r m  dslzv-d 22; ro :hs slo,.v p;;,c.-j ofss:s5liiz:- a .;:- :r x:?. 
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country, each year. The lab development process will ht. :omplete in December but 
Kenya is fully functional now. 

Over the past 2 years LEM'S has developed a strong, inteqated working relationship with 
.4Sz4REC.4's Crisis Mitigation Office. In the past 5 monins: stronger partnerships have 
been cultivated with lG.4D's Drought Monitoring 1 DMC) and the Regional 
Center for Mapping Resource Dexrelopments (RCMRD). LEN'S is cumntly in the 
process of improving compurer scrver capacity at these three institutions and providing 
training in use of ARCVIEW at DMC. LEWS is also placing analytical capacity at 
ASARECA CMO and RCMRD to help institutionalize thr: regional computing capacity 
of those organizations to better serve East Africa. Texas /r.&M Lniversity's Center for 
Natural Resource :information Technology (CXRIT) has dedicated staffing and server 
capacity to insure that the automation processin,o can continue indefinitely to support the 
system as well. C~u~en t ly ,  LEWS based at Texas A8rM 1~-niversity provides the analytical 
computing capacity for the system. 

4. Other accomplishments and major highlights of program 
implementation 

In parallel to this process, LEWS has hired a Kenyan p d u a t e  student, Laban MacOpiyo 
beginning January 15, 2002 to start assembling sparial d:ila on pastoral livestock 
production systems and marketirg systems. The ultimate gaal is to create a spatial 
analysis framewoi-k for understanding livestock rnarketiii~ d\mamics across Easr khica. 
This exercise has -,merged anetwork of GIs people wirl- a diverse set of GIS datasets on 
a wide array of disjoinred sources. This will be the first complete compilation of GIS 
data to better senJe pastoral issues in the region. F A 0  h : ~ s  requested that we submit a 
proposal to add monitoring sites in Somalia because of these efforts. 

A new projection routine was developed that allows us r!i>\V to provide information on 
where at local site is currently in relation to long term nomial foraze conditions, m-here 
they were at the same rim: last year and n-hzt the nsxt 91 da)rs 1%-ill likely do with an 

. . 
above normal, noimal and. below norm21 weathc: prajxtion based on a population of 22 
years CH.4Rhl rainfall data ~hrm:i'cnri!.!amu.ed~~~cha~~~-~~ coupled with generated 
teqera tu ;e  datarhat is surface corrected for eazh cf t i e  .:,iiCI- m.orLitc;S-.$ nnld: ;n .-A t h ~  -I- 

region. iising a new AX.E\\?.A time series forecasting n ic~hod  which co-regesses 
historical hQVI data corresponding model output of weather data, we have perfected 
a mechanism to forecast most likely conditions up to 90 days from current conditions and 
update the forecast every !!I days (Figure 3). A project n::ip is then developed of future 

, -. -. . . -. . 
h iage  supply (se:? iiie .wi.k,vi S slte at kz:i'cr&t.ta?;ii;:!ii'aile\vs) ro view thesr m a p  



5. Identification and explanation of significant problems or delays related 
to achievement of objectives or activities 

6. A brief summary of significant corrective actions and major activities 
planned for the future. 
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46 h i a t i o n  fromlong termaverage 

Dis&er (c  -80 ) 
-7-. - .  , Emergency (-80 to -60) 

Alert (-80 to -40) 

Warning (-40 to -20) 

gg wata (-20 to  0) 

Normal (> 0 ) 

Figure 1. Example of new co-kr-igped regional map iridicarrng rcgims ofdangerously low forage supply. 
The addedpoirm in aasrern i;ei;ya and Erhiopia imp!-owd rhr pr-oiemoii in the rar-ger region of the WSSD 
case study 

.4ccelerating Fecal Monitoring Srstem 

T" ,ye cornpiered miodificaiion of our so fwmt  i h ~ i  gi-rrzatcs ihe weather data for the forage 
prodxrion modeis to l rq :~ i re  added icformarion on u ind a n d  hiuTIlldity for the entire 
study rezion. Automation of the hTTTBAL PRO modeii:lg environment linked to the 
weather data is complete for use of the system ovcr the i1;ternet system 
ihtt~://cnnt.tarnu.etiuiau;osvsterr). 

Dlita coilection has been c::mpleted on the f o r a ~ c  qusii:) na?ping and we are in ;he 
process of developing co-kiginz of foraze quaiity in t ~ ~ o  test sites in Southwestern 
Uganda and Southern Kenya (Fi~ure  2). 



Fostering \Iuttiple Scale Communications to Decision \ laken 

Capacitv Buildin: in D\lC and RC\IRD 

. . . .  . . .  . . 
i_.. .-  . . <  . - > >  ..lc- i.. Trainin? has been p r o \ i d d  ra DlIC mif 13 :x mzli!g 2:;: :;I-t:r.---2 - - .  I--\--- . - - -  -- 

. . 
LEX-S. .LYCGIS S.1 has 5ss3 2c~:hzsei L::: ? .A.? \ .T  > : ! C . . : ~ : ? Z  - 5::: .:::x>sj :? :!.? . . . . .  
Re~iofial Cenrer for liappinz Res~urce De\elo?rxnt. .A ??:;:x~.L-! r:i:.!>z :.xs x m  
g:oc,j,:d :he .AJ?.C\-ElV , : , > ~ ~ p ~ ~ ~ ~ , [  7::: 2f.. L:.::? ::~::f:< - .  T!..::,:? f-:: .'.::.: 
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KE-SO-MBIX-07 
n u a l l a b l e  F o r a g e  

Der l , a r :an  F r o m  Long- ie rm n u 2  ( 2 )  
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Figure 2. Example oupurj-om one oj'the more hard hit sires in Southem Kenya. The 
blue line represents the most likcly trend with upper u~zd irwcr boundary which dejkes 
66% confidence limits. 

5. Identification and explanation of significant problems or delays related 
to achievement of objectives or activities 

There are no significant problems interfering with targetcd activities 

6. A brief summary of significant corrective actions and major activities 
planned for the future. 

Because of the NGOs on the ground have seen the benefit of the geostatistical mappins 
we have developed in LEMrS, the NAR's in each country are now seeing the need for 
good data across their borders to improve the predictions in thcir own countries. U'e are 
currently starting a pastorai survey on perception of d r o ~ q h t  relative to the modeled 
predictions of forage deviation to assist in preparation outreach programs on 
understanding the implications of rhe LEWS projections. This survey is to be completed 
by July 1. 2003. Each zonal coordinator is currently canmssing NGO's operating in 
their zones to determine which one would benefit from heinz a LEWS communication 

x - 7 -  node wich a wor1c;space saieliite radio. Once these :Y<TL.IS x-e idcnLified, we wii! expand 
. .  . . . ---.-.-- .- .. a -<*Lo -"A ' - "  "-A :-+*-*-:*+;-.. -4.L 7 m x ; y  ,.,+-,,+ :- en"h +:-.. 

L'"'L",,j i l l  USC "I L L ' L  iCLUIV> CLIIU LLllLlplblall"II L1, L L , ~  i > L _  . I .  i l U L j i U L 1 1 1  b0L.l "C~LI",,. 
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51s. Lisa \'andemark 
Staff Officer of the Board on Eanh Sciences' Comnittse on 
Geography 
National Research Council 2101 Constitution .A\-snue. SLY 
LYashington, DC 20418, US.% 
Telephone: 102 334-2714 
Fax: 202'334-1377 
Ivandemafi nas.edu - 
Tarzet Region 5: Africa-\Vide Capacity Buildlns 5; S!i1thcsis 
Projects: 

S R C  Synthesis Study 

The Geogaphic Foundation for .\genda 2 l 

The NRC vi l l  examine ( I )  existin5 remote-sensing and GI s  
efforts in case-study resions. and lessons Ismxi! from :boss 
efforts, (2) existing lei-eis of local expertise and ri.chnolosy. m d  
ongoing efforts in zeospatial capacit>- buildin?. I 3 )  a rar.;.e n i  
questions relating to the practical application of n s n  and -xisting 
spatial data ( e . ~ . ,  required resolution. challenses of intsratin_r 
layers of environmental and social data  and bss l ine  data against 
n-hich future c h a n y  can be msasursd), ( 4 )  ihe role o i & ~ i s i o n  
support systems in the application of :hcse &:a. s d  I .' I a?:i;lnz 
for making efforts sustainable beyond 2!102. .A i s x n p t i a n  oi:h? 
activities to be undertaken by OGC. ts:hni:al pracc2;i:~s :c 5- 
follo\ved. deliverables required. and estimated ~ i h i - d ~ i ~  are 
presented in .4ttachmcnt 1 .  .\ttachinent 1 is ir?corpo:~!eil 21 i n  . . ~ ~ . -  integral pan oi ihis  \fernorandurn oiL~nJerstan2in: I .\:(.ti I .  

-- 

Collaborating Institutions 
IFDC Contract Sumber  01598 02 
Budget .%mount S i g e d  contract with T.\S for S-~.!IC)O on Decem5er I. 2l:lt:il 
Amendment(s) 
Extension Ending Date .- 



2.0 SPECIFIC CONDITIOSS 

2.1 Effective Dates of >IOU 

Tine effective dates o i  this \IOC arr i i p n  bila:era! s i g a x r e  oi:% SJ.5 z.2 Z 3 C  2-d 

shall end on Septernbsr 30. 2C102. 

Item Total 
CS S 

L 
Direct Labor 1 S.ZSS ,- -.- Travel ->..- I ; 

Reporiinz 4.519 . 
Technolog Comcrcia! , ."? 

- 7 .-, hleetins Expense - - 
Other dirsct ~ $ 5  
Ox-erhead 13.53': 
Subtotal 62.-11 1 

~ ~ 
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2.2.2 Allowable Costs 

Funds provided under this MOU shall be used for alloa~able costs in accordance 

with OM3 Circular A-122 and the provisions c'f this MOU. 

2.2.3 Payments 

IFDC shall make payments to NAS subject to the receipt of funds from USAlD 

and based upon receipt of an official invoice from NAS. The invoice may be 

faxed to the official IFDC Business Contac~: indicated in 2.6.1. The payments 

shall be made on a reimbursable basis in aicol~dance with the NAS's standard 

hilling format (SF 103411035) and b a e d  upori NAS'S submission of financial 

reports, which substantiate costs incurred in the performance of this MOU. 

2.2.4 Financial Reports 

NAS shall provide to IFDC, within 20 days of the end of each quarter under this 

progam, a financial report indicatins fund3 received from F D C  and funds 

expended under this MOU. The financial reports shall include accounting for all 

allowable costs incurred by KAS under the program and be in accordance with 

the line item budzet amounts indicated in 2.2. Subject to receipt of a written 

request by LTS.UD, NAS a d 1  provide to 1FiICL:SAID documentation to support 

costs incurred under this h40U. 



IFDm31599 02 

INTERNATIDHA[ E R i l L i Z E R  D:V:LJPh!Eh? EKTER * W , U S X  SHCALS AABiK,A 5 6 2  CSA DC F o acx zox ~a3ai-~~o~ 
i M A l L ~ g e s e ~ l i 2 i r D C . o r g  
EEM NC 2%3!1-7408 

Memorandum of Vnderstandinz - 
Between 

International Fertilizer Development Center 
PO Box 2010 

>Iuscle Shoals. AL 35662. US.4 

And 
Xational .\cadern! of Sciences 
2101 Constitution Avenue. 3X 
Washington, DC 20418. LS.4 
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Regions: Upper Niger Basin, African Great Lakes Region., :he Kenya-Tanzania Coastal Zone, 

and the LimpopoiZambeze River Basin Region of southex riirica. 

IFDC will work in close collaboration with the rechnical officers within U S A D  

providing oversight: Kote: The Overall Coordinator is Robrzrt E. Ford, AEME - .4gricultural 

Enterprise and Market Development Division within 12S.41D's office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-IWG Ar Regional Applications sub-group. 

The nature of the oversight and collaborative activities of IIFDC under this MOU shall be 

primarily administrative. Such activities are intended to e:mre that logistics, communications 

and related support are provided in an efficient and timely manner to USAID and recipients of 

h n d s  under the USAI'D GISD-M7SSD project. 

Close coordination must also occur with co-Chzirs of the GISD-IWG for each 

sub-regon. They are: Barbara Best (G'ENV) for the KenyaTanzania CZM .4ctivity; Paul Bartel 

and Jon Anderson (AFR-SD) for the Four CornersLimpopc~!.Zambezi Basin region; Robert Ford 

for the Great LakeslGreat Horn of -4frica Region; and Mike RfcGahuey (US;VD/AFR-SD). 

The N.4S mi11 examine (I) existing remote-sensing 2nd GTS efforts in case-study regions, 

and lessons learned from those efforts, (2) existing levels of local expertise and technology, and 

ongoing efforts in geospatial capacity building, (3) a ranse of questions relating to the practical 

application of new and existing spatial data (e.g., required r-solution, challenges of integrating 

layers of environmental and social data, and baseline daia against which futuie change can be 

measured), (4) the role of decision support sysiems in the application of these data, and 

(5) options for making efforts sustainable beyond 3002. .1 description of the activities to be 

.-.d?rtake.n by N-A.S, technical proc~dur::~ ?o be f n l l o w ~ d ~  d~!iverab!es required, and estimated 

scheduie are presented in Anaciu;~ent i ,  which is incorporated as an integ-a1 part of ;hi; 

Memorandum of Understanding (MOU). 



3lemorandum of Understanding 

Between 

International Fertilizer De~elopment Center 
PO Box 2010 

hluscle Shoals. .%L 35662. LS.1 

And 

Sational Academy of Sciences 
2 101 Constitution Livenue. \7v 
IVashinnton, a DC 704 18. 'C-S.\ 



make ava~lable on site at the X4S all iinanc!al records znd sz???z?.r - nz.::al 

non-privileged documents of the X A S  as related to ;his LlOT,.. .k)- :?sts rhr: z-c 

determined by ei:her E D C  or [-S.-ZID to be inconsl tmt  \ v i 5  k e  !:-s =d 

conditions of this 510C shall immediate!> hc refunded :o E 9 C .  .Is a 7csC: 3: 

. . the Is\-el of federal 5 n d s  received by X.U. X.%S does x3cr;a ;ll-::j :-x!uz:sj 

in accordmce \vith OLE3 Ci rak t r  A-133.  U O N  rcquest 5)- L-S.iD X D C .  S.AS 

shall submit to IF3C 2 copy of the O M 3  .%-I33 auairis) ~ 3 z ; i ~ : c d  f:: .?5;3! 

yex j r )  ~vlrhin \vhich CS.m IFDC provides f i~nds to 1.4s m5s: ;his \!OL.. 

2.3 Subagreements 
. . 

It is undersrood that >-.-\S docs n>? intsnd :a cz::oy s>S-?r;~:rn~?:j :n t re  :x:.x: i i k e  
. .  . 

sad? .  un?er this L101L. Honever. should x i s  si:~s:ior. ci.ag-. \-.AS rr.-.. c-. .&... <... -..' -:- ..'- 
n-ork drscribcd under this \TOT in collaboration x i : ~  n:!-.~:a Fxnds ;::ir.i2d :o S1S 
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2.4 Revision of RlOU Budget 

(a) The approved MOU budget is the ilnanci a! expression of hL4S1s progam. 

(b) NAS shall immediatdy request approval From IFDC when there is reason to 

believe that within the next 30 calendar .kys a revision of the approved MOU 

budget will be necessary for any of the hllowing reasons: 

To change the scope or the objecti:cs of the program andfor revise the 

funding allocated to line jtenls by mr rsz than ten percent of the total budget 

amount. 

Additional fundin2 is needed. 

N.4S expects the amount of authori:'.ed funds to exceed its needs by more 

than $5,000 or five percent of  the M i X  budget, whichever is greater. 

(c) Except as required by other provisions of this MOU specifically stated to be 

an exception £tom this provisio~, IFD!: shall not be obligated to reimburse 

NAS for costs incurred in excess of the total amount obligated under the 

MOU. NAS shall not be obligated to mntinue performance under the MOU 

(including actions under the "Terminati:ln 2rocedures" provision) or othemise 

to incur costs in excess of the amount ob:igated under the MOU, unless and 

until IFDC has notified NAS in writins: that such obligated amount has been 

increased and has specified rhe new 1101 J total amount. 

2.5 Other TEI-ins and Conditions 

The foilowins terns and conditions, which are q:,:icabie KO fne MOU by azd be.?veen 

US,4JE and IFDC, shall be integal part of h i s  A~I-cement. 

2.51 Official Contacts 

Thf contacts under this MOU for ail official contacts are as follous: 



E D C  Techical  
Dr. L m r e x e  L.  Hanmond 
Director, Research and D:v:iopenr Division 
IFDC 
PO Box 2040 
3frscle Shoals. .%L 35662, L3.q 
Telephone: 156'35 1-6690. es:scsion 270 
F :  ?j6!3S 1-7103 
k m o n d . Z  i idcorc 
\\n~~-.ifdc.o:z 

IFDC Business 
Mr. Joh H. .4Il:ood 
Director, Finance, .\dministration. and Szp2on S e ~ i c - i  
F D C  
PO Box 2010 
niuscle Shoals. .4L :5667, CS.4 
Tslephone: 156 '35 1-6600, rstension 2 1 I 
F . U :  256'351-710s 
iziipood 5 i f d c . o ~ ~  
u ~ \ ~ \ - . i f d ~ . o x  



2.5.2 Publications and Media Releases 

If it is NAS's intention to identify USPJD's r.ontribution to any publication, video 

or other informationimedia product resulting from this MOU, NAS shall state that 

the views expressed by the author(sj do not necessarily reflect those of USAID. 

Acknowledsements should identify the sponsoring USAID Office and Bureau or 

Mission as well as US.4ID substantially as f c l l 3 n ~ :  

"This [publication, video or other informatioiz'rnedia project (specific)] was made 

possible through support provided by the Center for Economic Growth and 

Agiculturai Development, Of5ce of A~i ic l l ture  and Food Security, under the 

terms of the MOU. The opinions expressed Eerein are those of the author(s) and 

do not necessarily reflect the views ofUS,111)." 

NAS shall provide to the designated representative ( Dr. Robert Ford) of the 

relevant stratecjc objective or results pack-se team one copy of all published 

works developed under this MOU and unth 11sls of other mitten work produced 

under the MOLT. 

Except as ohelvise provided in the :elms a ~ d  conditions of t!e MOU, the author 

or N.4S is free to copyright any hooks. ~~ublications, or oher  copyrishtable 

materials deve:oped in the course a f  or u~idc: This MOU, but USAID reserves a 

royaltyfree nonexclucive and irrevocahlt, risht to reproduce, publish, or 

otheri;;ise use, and to zut.horize ofhers to use rhe work for V.S. Govenxent  

purposes. 



.r.- 
, .  , . cc mcnk!y and csz!:c::-,. :sp,ox2 5 s  ~..;'5r.i;::: iz :!::::::.:: !:-:.:.: x-.: 7.:: 

to he &ljve:sd to IFDC  itti^ ti^ -c2:mLu z2i 2,y,c-'--J3- _._..r... - i s > .  

. - respectivrly. o i t h e  end of rhs r:po?lrr - .  xrlx? Ths ?.cnden;y r ::r.?i s:.:!~ . rc??r: . 
L .  .... may take the p!ace of  the final progreji re232 z.2 s%l c:ir:ss L1 - <  -'- 

. . .  . . .  
c3nl?02ents ini:-21sd T:?- &-. I  , . . . - . . - ----,- . . . +:! 5- . ;.:-.-:-A ... .... . ~ .  - . ,  .- ~3,: . .  . -.Y7 . . . . . . 

45 d a y  of the endins 6%- ci:>is 31OC. 
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NAS :is also required to submit copies of r::ports/publications, produced within 

each activity as requested by the US.IID Cognizant Technical Officer 

(e.g., workshop proceedings, Powerpoint pre:;entations, etc.). 

2.5.4 Termination 

This agreement may be terminated, in .whole or ;n part, by either party at any time 

upon 30 days written notice of terminatio:~. Vpon receipt of and in accordance 

with a termination notice fiom the IFDC, thi. X.4S shall take immediate action to 

cease all expenditures financed by this MOLi and to cancel all unliquidated 

obligations if possible. Further, upon receipt of notice of termination, the N.4S 

shall not enter into any hrther obli~aiions under this MOU. Except as provided 

below,, no further reimbursement shall be rr,ade after the effective date of 

termination. The NAS shall within 30 days of the effective date of termination 

repay to IFDC all unexpended fimds th:lt are not otherwise necessary to 

reasonably close down the activity or xe obligated by a legally binding 

transaction applicable to this MOU. Should the funds paid by IFDC to the NAS 

prior to the effective date of terminatio;~ be insufficient to cover the NAS's 

obligations in a legally binding transaction, the NAS may submit to IFDC within 

90 days after the effective date of terminati,m a written claim for such amount. 

The IFDC shall determine the amouni(s) to be paid by IFDC to the N.4S under 

such claim in accordance with the "Allowablt~ Costs" provision of this MOU. 

2.5.5 Dispute Seiiiement 

One or more a1-bitrators appointed in accord:ince with the said Rules shall finally 

settle any dispute or difference arising out of this MOU or in connection with it 

that cannot be amicably settled between the parties under the Rules of 

Conciliation and Arbitration of the 1ntzm;liional Chamber of Coa ie rce .  Thz 

arbitration shzll take place ria mail, or in 3luscle Shoals, Alabama, or any other 

place acceptable to IFDC and the N.4S. Tf,e resulting award shall be final and 

binding on the parties and shall be in lieu ofzn:,. other remedy. 



25 .9  Special Provisions 
. . - -  . . x.\s corl?ly \v,:-, .- l.i.Ta s2,.:7,~--Tz..--..: -., ,~.  . .. - - -  - -  -7 ->--: -- -. , .-,-. ; . :L, . . .  C;r\ _\ -.... . '  - a ?  

.. . . . . . ,-.- 
Rrp?z:icn 14"j ..vi:h :ss;ec: to the xr:\-:;is~ 19 5s r?e5:s : .  li:-tr :::s \ : C k  . 

, . . -  . . If N.\S k s  1x32: a dzt:x~i:a:ian tk.2: i: is r~:!>x:'z :r.:s x:.:i:::::.~ L i S  
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shall (upon request by USAID) p ro~ iae  to [!SAID documentation to support its 

detemination. N.4S agrees to comply wirh IJSMD requirements to properly 

resolve in outstanding issues under this articli. 

2.5.10 Procurement Policies and Procedures 

Because USAID is the sole contributor, I~-S."JD procurement policies and 

procedures are applicable (22 CFR Section 276 and ADS 308.5.7a). 

2.5.11 Ineligible Countries 

Activiiies under this ageement may only I E  zamed out in countries that are 

eligible to receive assistance under the Fc)ri:ign Assistance Act. NAS shall 

provide IFDC in advance a list of those co~mtries where activities are planned 

under this MOU. 

2.5.12 Entire MOU 

Unless othenvise specified, this MOU  emboli::^ the entire understanding between 

IFDC and KAS for the NAS study to be conducted and any prior to 

contenlporaneous representations, either ora! or written, are hereby superseded. 

KO amendments or changes to this MOLT, ircluding, without limitation, changes 

in the staimlent of work, total estimated cost, and period of performance, shall be 

effective unless made in writin2 and s i p e d  hy authorized representatives of the 

parties 



WITNESS: LVITSESS: 



TKE: hL4TIOK4L ACADEMIES 
D M S I O N  ON EARTH AND LIFE STEDIES 

B 0 . W  ON E.4RTH S C m C E S  .4W RESOLXCES 
COMMITTEE ON G E O G W H Y  

The Geographic Foundation for Agenda 21 

This proposal is a request to the U S .  Agency for International Development to prmide paid 
s q p o r t  h the amount of S75.000 for a thirteen-month study and report on The G e o g q h i c  
Foundation for Agenda 21. Su?port is being, requened &om the following privzte a d  public 
organizations: the U.S. Department of Stare, h'ational Aeronautics md S?ax  .4dm%ssation, 
rbe Yational Oceanic and Atmospheric Administra'ton, Nztional h 2 g q  ar.d M q p i n ~  A$:ncy, 
the U.S. Geological Survey, and the Environmental Systems Reseaxh hsritute. 

CONTEST 

Policv Context: 

The next MTorld Summit in Johannesbug in September 2002 vi!l be a f a n x ~  for u.orld l e a h s  ts 
ad&ess progress a a d e  on the ".4genda 21" issues raised at the pre\ious sumroit in Rjo de J z i e r o  
in 1992. Leaders will assess, for example, problems tied to e n v i r o ~ n e n ~ l  dd--mdation, 
mmagement of natural resources, poverty, and food security. \far.! needs i d ~ i f i e d  by .4gen?z 
21 remain to be addressed These needs fall into five categoees. Tley z e :  (1) substa5zl g-ns 
in food resource productivity while reduciag or limiting land dzgadation a ~ d  ilpac: of 
fertilizers and irrigation and pesticides a d  Lvute rr,a:a~encnl practices on =cos\s!m: (7) 
eeneration of more energy uith less impact on local, rzgionzl a d  globd bed& and er.\4-m-~e~: - . . 
5313 ~ ~ ~ 2 1 0 ? s  .td c x r u  generztior! zc?i\-ities; (3) generation of goods ard s m i c s ,  i n c i u b ~  . . +..-.. LL^Iqm?ari~n, uith lower naferials a A  energy jn!ens~fies; (4) msi t  e f  ciez: and s i i s ~ h z i i e  use 

o f  water resources, including coastal zone ruanagemenf in w q ~  th2t p;eseTe i q ~ ~ ~ m t  ser\ii^ei 
performed by ecosystems; and (5) better met\oc!s of addressing evohing rr-nds includi?g 
urSanization and human health issues in the contests of food s e c ~ i q ,  ene r2 ,  i--iun?:itUX 
de~elopment and inregard water-reswxcz i;-.amgcrnent. 

Since the World Summit of 1992 there have been si-gificznt i%provernmts in ihe a:! 
observation data and the ixformarion mar.agement systems t?a: c21 help address thc aScve iss,dts 
at global, regional, and local scales. .4 wezlth of Urited SXes  G ~ i . - m n , ~ ~ t  (L3G>g:x:a!c6 

, . 
spatial data md the mezns to deliver &rse &!a ni.w exist. Tx c1-21mge 1s IOU- i?es: d a 2  C= 

he made more accessible and a?plicable to der.elo?ment p:&l:xs: i?cludin? 3: L?!egt!?ri of 
data across ;nu!tiple scdes zdsscrtorj (for e ? : ~ ~ ? ! e  !DCA 13 g!?5a! S C ~ ! P S  LIZ -~~2or.rner.:2. 
soclal, ewnonic  seciors). 

I 



As a component of the United States' contribution to the Wwid Summit, the St '7 has devefoped the "World Summit on Sustainable Developnent Geographic In' 
(WSSDGP). This is a multi-agency effort, with a proposei integal contributi 
National Rdearch Council. The overall project goal is to dxelop and present, 
Summit a package of accessible remote-sensing data and otler geographic infc 
fundamental relevance to f h r e  natural resource management decision-malung. The locus 01 uus 
effort will be a suite of case-study regions in Africa: (a) Lilnpopo river system in southern 
Africa; @) upper Niger basin in northwest A£iica; (c) Kenyd'Tanzania coast of East Africa; and 
d) Lake Victoria in Central Africa. 

Although the objective of providing geographic information to national and local decision- 
makers has relevance to all world regions, the World Summit. venue and the pressing needs of  
Africans justify a focus on sharing earth observation data ui rh  organizations already coping with 
specific sets of issues in .kf5ca. The WSSDGP will highfight specific ex&np!es of applications 
in A£ka, in pursuit of the following goals: a) the promotion of  economic~evelopment inqoor 
regions by improving the quality of information related to ihe n&al-resource base on which - 
their economies depend, b) to facilitate thedanning for anti response to humanitarian crises and 
natural hazards by improving both national governments' ad-& internaTona1 community's 
ability to assess factors that place vulnerable populations ai. heightened risk kom naturd 
disasters, c) to promote environmentally sound development and better protection of threatened 
ecosystems byusing e a i  ohsenration G d  otherhata to shsw theFonse<uences of shoit-sighted 
l&dme policies, &d d) to help the international community in its efforts to @prove public * health by demonstrating the%nkage&etween environmen:al change and infectious &ease I" . -  - - - TPM 

rectors. 7 - aL& 
The World Summit is an oppominity to realize the value of a substantial USG invesment / 

already made in collecting earth observation data for t a c k h g  real-world demands. In addition, a 
USG presentation at the World Summit could underscore ihe Administration's commibnent to * 
apply relevant data to address f i c a ' s  development prohl~:r;is -not by "dumping" data across the 
digital divide but by working with institutions in the contixnt (following USAID's lead) that are 
committed to making a difference. An effective "package" requires an outreach strategy that = 

. includes an examination of (1) lessons ltamed by E.PA, N 4S.4, MMA, NOAA, USAID, USDA, 
TJSGS, and oi?er eztiiies with experie~c.e h gmspa&l-&ra issues in A.522, and (2) appropriate 

. . . . 
applications for remote seilfuig, GIS, axl decmm-suppxt sjlsterns rnl tools. Lr? b ~ a - ~ g  - 
together leading earth scientists, tke National Research Cr~mcil, through such an examination, 
would provide an intellectual basis upon which efforts h u  ltiing up to the World Summit could be 
sustained beyond the meeting itself. - 
Technical Context: 

- 
The public and private sectors in the Unjted States have i t 2  in the collection of earth observation 
data (&om LandSat to lkonos), the technologies that allov. such data to be accurately 
georeferenced (glcmbal positioning system, or GPS) and organized and displayed (GIS), a d  the - 
telecommunications media that allow s x h  data to be bro:.dly and quickly disseminated . . 

@ internationally (the Intener). Moreover, Americm scii~-~t.sc, .miking with counter;;z-ts kom 

Proposal No 0 1-DELS-208-G4 2 - 
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around the world have undertaken pioneering work in applying these data techalc-es to a 
wide range of pressing natural-resource management problems - ha forest fix p r e v ~ r i o n  to 
urban planning. The Urited S:ates can bring to the R'orld Summit these d x i s i o n - m h g  
capabilities in a way that will not impose foreign solutions but rai5er p ro~ ide  the i n i ~ ~ a r i o n  for 
local and national resource managers to make decisions for themse!ves. 

Several types of earth obsemation data that were mzvailable in 1992 zre now aw.il;.ble 2.d of 
si-enificant rele~ance to Agenda 21 concerns: the georeferenced imagery record t k -  by ?;.S.Ys 
successive Landsat satellites can document h e  rapid land-use changes that have o c c ~ ~ e d  since 
1970; the digital elevation data taken by the X.4S.VYrl?r.L4 Shutde Radar Topo-mpky \fission 
(SRTM) can provide a new comprehensive topographic map of the \vorld that far s u ~ u s e s  zll 
previous ad hoc efforts; AVHRR and other low-resolution imageq !?om N0.%4 2nd S.U.4 cm 
now provide timely c h a t i c  data for crop projections and disuter preparedness; azd the Oak 
Ridge Kational Laborator)% LandScan poplat ion dis.;ib~tioz model can provide a rnzm to 
quickly estimate the vulnerability of populations to natural diszsters, espzia;l:~. in r:$m of 
Afiica where current census data are often lacking. 

444 c4n abu~dance of earth obsenation data is cf lirtle value if it cannot be pro\ided to tlosc ~ h o  
I need it rnost?~ence, issues of access to a d  effective use of the data and assoziatd t e z b a c l s ~ ~ .  

are tend to the proposed hXC study. A rele~zant data-management tool i?at is ap?hd to 
remote-sensing imagery is a GIS. This tool czn integrate georeferencd imager). as data layers 

1 that s e  then linked directly to other data layers o ~ e r  a given area. C o . a e : ~ ~ a l  GIs  too!^, 
especially when comected to GPS-enhanced field data, share a 1ocaf.ion-based me-jldsl,?. <?at 
is profoundly impacting resource mar,agen-?nt. Complementing a d ~ m c e s  in GIs) ::1c k t e x e t  

;.. and new lsnds of data-management and trmsmission capabilities - such as 1n:cxe: \!a3 S:ZZT 
tools that aIlow users to query remotely sensed and other geograpkjc da:a - o5er 2 world @:&:a 
if they can be accessed. Howeyer, many developing comtries still lack 22tzl;zte L:::xet 2::ess 
and even those that do still need assistant: in tappins into the fuil u d i i ~ .  of t!e ktsriist. 
Orgwizations such as USGS's EROS datz center have done p i o ~ e s ~ g  xvork ic c3!!irc-,?g. 
and)zing and disseminating K.4S.9 N0.4A and other e a r h  obse~z t ion  d i ta  i7 .kfriw mi 
elsewhere. &going chalienges include a) h r ~  to mA:c h s t  us: of s : i s k _ ~  :rc!r.i.!o~ -. 223 
tec'~010gJ uirhin practical economic reac'h, 2nd 3) hen' to in~srrrzt? - k t 2  :scisinr:-52p3r: KGk 

.'at2 ofr';fferen? scde, accuracy, md or:$n. 



Bits of Power: Issues in Global Access to Scientific Data (NRC, 1977) 
People and Pixels: Linking Remote Sensing and Social Scimce (NRC, 1998) 
Our Common Journey: a transition towards sustainability (YRC, 1999) 
A Question of Balance (NRC, 1999) 
Distributed Geolibra~ies: Spatial Infomation Resources P R C ,  1999) 
The Science of Regional and Global Change: Putting Knowledge to Work (NRC, 2000) 

PLAN O F  ACTIOPi 

Statement of Task: 

As a component of the State Deparbnent's contribution to the World Summit in Johannesburg 
(September 2002), rhis study will examine the geopaphic iciundation for natural resource 
management development issues h P&ca. Specific er::azples will be d r a m  from case- 
study regions where USAID and other agencies have broad experience. Centered on a place- 
based, integrative iiamework, the study uill draw on expeli~:nces of U S .  government agencies, 

- international groups, decision-makers, and experts to examise 1) existing remote-sensing and 
GIs efforts in case-study regions, and lessons learned froir, those efforts, 2) existing levels of 
local expertise and technolog, and ongoing efforts in geoiqadal capacity building, 3) a range of 
questions relating to the practical application of new and existing spatial data (e.g. required 
resolution, challenges of integrating layers of environmental and social data, and baseline data 
against which future change can be measured); 4) the role 2f decision support systems in the 
application of these data; and 5 )  options for making effort: sustainable beyond 2002. 

Preliminary Work Plan: 

An ad hoc committee of 10 national and international menherj u i th  expertise in geographic 
information science, geogaphy, remote sensing, catural rt saurce management, development 
planning, demographic issues, policy, declsion support syztcms, and technology transfer will be 
appointed. The committee will operate under the auspices of the Committee on Geography and 
the Mapping Science C o m t t e e  

- . - - .. . . . 
lne & ~ d y  will req-xie Eve mserhgs. ioiiowi;ig inj:i21 i;lL-cL$Lg =eeting, +& co&ttee TV~!! . . :Ica ; e s ~ & ~ n y  on data a-v~~lz'Ei!ipj 2=,d -x;st-g ez2zs F-i.V. zz foreis) the c~qe-s$~dv 
regions. The third meeting, involving a subset of the committee, will coordinate with the 
"AFRICA GIs" meeting in November 2001 in Nairobi, Kenya, to learn first-hand &om those 
involved in GIS issues in Africa, including details of existng geospatial inhstructure. The 
fouth meeting will focus on geospatial capacity building ~.f'Cciits, and future prospects for data, 
partnerships, and technolosy in the case-study regions. This meeting will identify a) 
impediments to full realization of the benefits of geographic information science for 
development, and b) measures to remove these impedimer ts. A h a 1  writing meeting uill 
complete the meeting schedule. The consensus report is dl:: by .4ugust 1, 2002 for dissemination 
at the Johannesburg meeting in September 2002. 

Proposal No. 01-DELS-208-04 



Rqor t s  resulting from any of the acti\i:ies oithe Board on Earth Sciences and R s o r c c s  uiii 5c 
made available to the public without r e s~c t ions  and uill be prepared ii~ s ~ E c i e n t  quat i?  to 
ensure ad-quate public distribution in accordance uith h71C policy. In addirion. 5 t y  u5il &O 

b= posted on the relevant pages of the K.4S W'orld \Vide Web site. 

The Academy has developed interim policies and procedures to implement Secion 15 oi the 
Federal Advisory Committee Acf 5 U.S.C. App. 5 15. Section 15 includes c m ~  rquilrenen:~ 
regarding public access and conflicts of intercst that are applicable to aFeements undzr a - k c h  
the Academy, using a committee, provides ad\ice or recomnendations to a Federal a=.acy. h 
accordance uith Section 15 of FAC.\ the Academy shall silbmit to the gove rz ixx  s ? o x ~ n s )  
fol louhg delivery of each applicable report a cerrification that the policies 2nd p r o ~ e d x t ~  o f i j e  
Academy that implement Section 15 of F.4C.4 have been substm?ial!y corr.p!id aith !,i 7: 
perfoimmce of  the c o n t r a c t ' ~ a n ~ ~ c o o ~ e r a ~ i v e  agreement uirh respect to the a??lic.'.le ;TO<. 

PUBLIC LVFORMkTIOS ABOUT THE PROJECT 

. . 
In order to afford the public geater h o ~ v l e d s e  of.r\cadeay az:!r-ides zn3 zz o ~ ~ T L - L ~ ) .  I 3  

p r a i d e  comments on those actilities, the .4:ademy n a y  ?ost on its webire  
(http:lluuw.national-academies.org) the following information as appro$ate x d e r  i25 
proced~es :  (1) notices of meetings open to the pub!ic; (2) brief descriptiors of?rGecll; 
(3) cornminee appoiniments, if any (including biographies of curminee mcm5rs:i: i i j  T T ? T  

information; and ( 5 )  any other pertinent information. 

ESTL?CqTE OF COSTS 

The total estimated cost of this acti\ity is 5399.950 for the thincn-monk period Po= 
September 1, 20:: to ST:ezb:; 33, 2337, of..~;:..ic:.. S75.Ck?? is r ? x ; ~ : ~ i d  Filzi ?>e Y.S. %:::\. 
for hiernational Development. 



THE NATIONAL ACADEMIES 

NATIONM ACADEMY OF SClENCES 

DIVISION OF EARTH AND LIFE STUD ES 

B04RD ON EARTH SCIENCES AN3 RESC,'.IRCES 

COMMiTTEE ON GEOGRAPHY 

NATIONAL ACADEMY OF ENGINEERING - 
NATIONAL RSEARCH COUNCIL 

- 

Proposal No. 01 -DELS-208-04 

The Geogrophic Foundation for Agerdo 21 

US. Agency for International Development Summcrrj fstimafe of Costs 

9/1/2M1 to 9130/2C32 

Direct Labor 

Overhead 

Overhead Cost of Money 

Travel 

Reports 

Other Direct Costs 

Generol and Administrative Cosh 

G&A Cost of Money 

Amount Requested From the U.S. Agency tor Irternotionsl Developc-nt $75.000] 

Footnoie: These mojw cost categories reflect the billins structure use3 by !he Nati :no Academy of Sciences. 

Cost and rate data ore attached as background infwmotion ond for use in the rE!?':ltizti3n Drocers. 

Please be advised. however, tho! cl! cosx ore sysfematicol!y collectn3 in curoccr vr?ti7ig iyitem and ore ovoiloble 

fcn audit through anongementi with the Defense Controc! Avjit Agency l n d  3d: z:,gn:zon! hdninistrotive 

Conirociing Officer at the OKlce of N O V ~  Peieorch e 



THE SATIOS.L\L .%C.LU)EI\IIES 
DI\.ISIOS OF E.4RTH .L\D LIFE STL-DIES 

B0.Q.D O N  E . a T H  SCIENCES .L\D RESOURCES 
COMMITTEE OX GEOGRG'H3- 

hL4F'PBG S C E S C E  COln l ITTEE 

The Geographic Foundation for .io,enda 21 

Award Number LSSU\IBERED 

Final Technical Report 
December 10.2001 to September 30,2002 

Sponsor Same: International Fertilizer De\.eloprnent Center 

Responsible Staff Officer: Paul Cutler 

Project Status Information 

Priman. objectives and scope 

. . 
As a component of the C.S. State Department's contribution ro rhe iYorld S;;lmir in 
Johannesburg (September 2002). this study xvill examine the zeoraphic  foun2a:ix %r . - 
natural resource manazement and developmcnr issues in Africa. S p s m c  sxar.??les w i i  

. . 
be dranm &om case-study r q i o n s  \\here L-S.\I!l md o k e r  ?gxc!es x\: ' 3 ~ ~ 2  

experience. Centered on a place-baszd, intes~a:i\.e frame\\ork. rhe s x i y  \\:J ir~u an 
. . 

experiences of U S .  government agencies. inrcmational g o ~ p s .  tizc;s:o~~-r:.ik;;-r~. L::? 

experts to examine 1 )  existin? remote-sensin? and GIS efforts in c2s:-5!:12\ . --..- - ,... --- b. Z.,L .-.' 
lessons learned from those efforts. 2 )  existing lei-sls o i l x d  r r ~ s r r i i s  z~ti ts:hn;!>a. -. . . and ongoing efforts in ~eospat ia l  capacity buiidinz, a range o i q ~ c s i i c z s  re;x!:ls 12 :he 
pra&cal qp[icaTion cfnc,v & ~ d  e:iijlinz <pziizi data ic.?. - r~~c,~~L:~:b!: ,  ~:-.~::~~.<:s - 
of inreraring iayers of en\-ironmental and sociai &:a. and b - d i n s  iara ~ 5 a L r . ~  x?.:i:l 
fuurure change can be measured); 4) the role of decision suppon s>,stems in ;hc a?p!irxi~:; 
of these data; and 5 )  options for making e i f ~ r t s  sustainable hcyond 3:1'17. 

Description of activities for the report period. 

During this period, an cspert committee (see attached ros:er) met fol;r t i ~ s s  
in the United States and a subconuninse including SRC x i f f  ~ r r c n d d  - 
conferences in Sairobi, Kenya and 2amako. \Tali. : i\ 9 ~\.CI:~:S?IO?S .x ::? 
held in IYashingon, D.C. (see a t rackd a y d a s i .  

JMenustik
SBA



Identification of work completed and work initiated. 

The committee authored a consensus report, entitled D o ~ n  to Earth: 
Geographic Infornzationfov Sustainable Development in 4fiica. This 
report was published by Xational Academy Press in 2002 an'd is available 
online at http:!/mw.nap.edu. Hard copy, glossy summaries of the report in 
French and English, and an eight-page English summar). pdi'version were 
produced. 

No problems were encountered in the process of this stuiy. No 
methodological or personnel changes were made. 

Summation of work performed for all activities 

Committee Meet ins  

December 13-14, 2001 (Washington, D.C.) 
January 10-1 1, 2002 (Washin$on, U.C.) 
March 11-12,2002 (Washington, D.C.) 
April 18-19, 2002 (Woods Hole, Mass.) 

Presentations 
Chair and one other committee member to WSSD, Johanneshurg, South Africa, 
August 2002. 
Briefing to sponsors (September 2002, National Academ~es) 
GSDI meeting W.S. Department of State, October 2001) 
GISD follow-on meeting (January 2003) 
Pecora conference in Denver, Colo. Wovember 2002) 
ICA meeting in Durban (Summer 2003) 

Report outreach summary 

Materiz!~: 
1) 8-pazer (paper and pdf) 
2) Executive Summary (ES) with full cover and CD of PI-r-publication 
3) French version of ES 
4) Final report 

Websites: 
%pager posted on U.S. Department of State, Mapping Srisnce Committee site, World 
Summit (WSSD) site 
Report available free of charge online at Xarional A c a d e ~ y  Press' website 
(mw.nap.edu) 



E-mail distribution: 
8-pager sent to all committee membsrs, plus sponsors lo freely 2is:nhie 

Hard Copies: 
120 English and SO French ES xvith CD sent to \VSSD 
2500 8-pagers to IVSSD 
100 8-pagers to GSDI 
ES and CD to .%&can embassies in \ilashingon, D.C. 
ES and CD to U S .  Embassies and TS.4.D missions in Afnca 
50 8-pagers at briefing to sponsors, .%ugst 7 
SO0 copies of the final reports \yere distributed to sponsors agencies. project ?zi:ipn:s. 
and other interested members of the scientific community. 
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Committee on The Geographic Foundation for Agenda 21  

First Meerin~, .\genda 

Cecil and Ida Green Building. 
7001 IVisconsin .'ivenue 

Lvashington. DC 

Room I 1  0 

December 13-11.2001 

Day 1 

8 9 0  a.m. 

S:30 a.m. 

E:3j a m .  

1C':OO a.m. 

1C:li a m  

O P E S  SESSIOX 
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11:OO a.m. Perspectives on Development in Africa 

Overview of Activities in Four Case Study :legions in A h c a .  
Robert Ford. Natural Resources .Advisorl U.S. -4gency for International 
Development. 

Geographic Information -4ctivities Addressing Environment and Natural 
Resource Management Issues in Africa. 
Fernando Echavar7-ia, Space & Advanced 7Tichnology Staff, U S .  
Department of State. 
Paul Burtel, Environmental Analyst and Policy Advisor, Africa Bureau, 
U.S. Agency for International Developmen1 . 

Technical Perspectives on Environment anc D::velopment Initiatives in 
Afnca. 
Robert Wi~ztei-bottom, Senior Manager, En\ ir-onment and Natural 
Resources Division, International Resources Group (RG).  

l2:3O p.m. Lunch 

1:30 p.m. EIS-Africa .4n introduction and overview. 
Daniel Tulzstall, Director, Information Pro~rcim, World Resources 
Institute, Wasllin$on, D.C. 

CLOSED SESSION 

2:15 5 : 3 0  p.m. 

5:30 p.m. Adjourn 



Day 2 

8:00 a.m. 

8 3 0  

9:30 

1030  

10:15 

11:45 a.m. 

12:15 p.m. 

1 _ A  - 
I .+> p.m.  

2 : l j  p.m. 

2 3 0  p.m. 

5:00 p.m. 

OPES SESSION 

Continental breakfast in meetins room, 

USGS: Onsoing and planned activities in . \ h a .  
(A!iica Program. HIDROlK,  Last 39 \TS of Landsat data) 
James Ikrdin, International Progam ?lana_rer. Eros Da:a Cents:. 'c'S 
Geolosjcal Survey. 

N.4S.k Landsat 7, Landsat Follo\v-on. \Vorld Landcovsr \lap. 
Planned future missions of relevance to .Xfrica. 
Charles H~crchinsor~. Actins Director. Applications Di\-ision in 15s @fi>cs 
of Earth Science. S.4S.4. 

Break 

?JO.ki\'s Global Operational Environmental 1lo:litorir.g \!issio.?n: Fx:s 
on atmospheric, terresrrial, coastal applications of zeosparial dxa .  
Cllai-Zes iTboidridxe. Chief of Staff. S ~ i o n a l  Environr:1snr4 5-:clii:s P L : ~  
and Information Sen-ice (,JTSDIS). 
Jane D:4gtarllio. Technical Assisiant to rhs Dspu:y .Xi<is-.an: 
.4dministrator of SESDIS. 

Lunch 

CLOSED SFSSIOU 

Adjourn 
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Cecil and Ida Green Building. 
2001 Wisconsin .4venue, Room I l R 

Washington, D.C. 

January 10-11,2001 

Preliminary Agenda 

Thursday, January 10,2002 

OPEN SESSION 

-4ctivities in Four Case Study Areas 

African Great Lakes: Kristen Ro .e  Afwehaza, Uganda Access 
Initiative Case Stud%' 

Break 

Lunch 

Decision S~pport  Systems 

Spatial Decision Support Sysfeiw jiv. Sustainable 
Developn?cnt: Ron .Eoc!wnn, Clai-k U n i v e r s i ~  
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Cecil an3 Ida Green Buildm_e, 
1001 iVlsconsin Avenue. Room 1 1 S 

IVashingon. D.C. 

Preliminan Agenda 

Fridaj, January 11. 2002 

OPES SESSIOS 



GISD Project 
Annex 7 

Subcontract \fJith 

Open GIs Consortium (OGC) 
IFDC Contract # 01604102 

1. Project Summary Page 
2. Project Memorandum of Understandins 
3. Project Final Report 



Project Summary Page 
Open GIs  Consortium 

I 
1 Organization 
1 Contact Person 

Proj ect,Progam and 
Statement of LVork 

XZr. Mark Reichardt 
Director. Marketing and Public Sector Programs 
Open GIs Consonium 
133 12 \Vye Oak Drive 
Gaithersburg. I\fD 30878, CS.4 
Phone: 301 '810-I361 
Fax: 301 330-3839 
mreichardt5openris.org 
Target Rexion 5 :  Africa-\\-ide Capacity Buildins & S > ~ t i e j i ~  
Projects: 

Open G I s  Consortium (OGC) Sustainable Development Pilot 
Project 

OGC \\.ill develop and implement a limited but operational 
interoperable technology framexork for the disco\-en-. accsss. 
rapid integration and application of critical sparial inioniatiirn 
relevant to sustainable development issues on rhs p u n d  in 
Africa; and \\-ill plan and conduct a pilot prqlec: to i x p l m s z :  a 
frame\vork of interoperable standards-based comrnerciai o f i k i n g ~  
in one to two of the four sires identiiied by inir:ati\e jponsoz ior 
the upcominy iVorld Summit on Sustainable Developrner,t 
(scheduled far Xo\-cmber 70Q2 in South A h c a l .  .A dciiz?tiaii i.:' 
the activities to be undertaken by OGC. technical p x c s h r s  !o 
be followed. deliverables required. and estimated ichedule are 
presenred in .I\ttachment 1 .  .I\ttachmsnr 1 is incor~ora:sd 2s IE 

intsgal part of this Xlemorandum oiCnders tandin~ (SIOCi. 
Collaboratinr Institutions 

; IFDC Contrast Yumber , ? < " ', , 
-1 I 63+ v- 

B u d g e t  .&ount Signed contract with Open GIS Consortium for Sl i~ i~ , i l i : lO  irn 

.kmendment(s) 
Extension Ending Date 



I FDCB31604 02 B 
Ii 
1' 

IHTEfiNATlONAL FERTlLlZiR DEVELDPMEHT EI;TER * MUSc-I SHCkiS AXBiMh !%g LISA DC 
F.O. Eh!All.~et?ia121FDC.org BOX 2020 1253EIGOO 

W7AX NO 23-381 7W 
,Ifemorandurn of Understanding 

1 

Between i 
International Fertilizer Development Center 

PO Box 2010 
3luscle Shoals. .\L 35662. US.& 

Open GIs Consortium 
35 >lain Street. Suite 5 

IT-avland, 3l.4 01 778. L-SaA 

October I .  1001 



FkW NO ?5381.iJDB 
Memorandum of Cnderstanding 

- Betu een 

International Fertilizer De~e lopment  Center 
PO Box 2010 

>luscle Shoals. . i L  35662. r S . 4  

Open GIs Consortium 
35 >lain Street, Suite 5 

IVayland. JI.4 01778.1-5.4 

produc:ion throu_rh :he inp:o~ed rse of yield s ~ \ ~ c i n z  t e c i n ~ h s i r j .  Z k s  li?s: G!S 

1 ISTRODCCTIOZ . O D  ST.iTE\IEST OF WORK 

JMenustik
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being asked to implement specific GISD activities. This u ill include work already identified in 

specific proposals &om the YXC, OGC, and several othi:r goups located in the four Target 

Regions: Upper Nizer Basin, African Great Lakes Regio:~, tne Kenya-Tanzania Coastal Zone, 

~ n c a .  and the LimpopolZambeze River Basin Reson of southern A! 

IFDC will work in close collaboration with the ?ethical officers within USAID 

providing oversight: Note: The Overall Coordinator is R:~bcrt E. Ford, AEMD - Agricultural 

Enterprise and Market Development Division within USAID'S office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-IWG foi F!c$onal Applications sub-goup. 

Close coordination must also occur with cn-Chairs of the GISD-nVG for each 

s~b-region. They are: Barbara Best (G,'ES\V) for the Keny,i-Tanzani a CZM Activity; Paul 3 artel 

and Jon Anderson (AFR-SD) for the Four Corners/L.impoy~o~~~ambezi Basin region; Robert Ford 

for the Great LakesIGreat Horn of A h c a  Region; and Mifir: VcCrahuey (USADIAFR-SD). 

OGC will develop and implement a limited hut operational interoperable technology 

kamework for the discovery, access, rapid integratio~i and application of critical spatial 

information relevant to sustainable development issues on t3e ground in Africa. This will be 

accomplished by conduct in^ an OGC pilot project to im?:ernent a framework of interoperable 

standards-based commercial offerings in one to hvo of the four sites identified by initiative 

sponsors for the upcoming World Summit on Suskirmhle Development (scheduled for 

November 2002 in Sourh Afiica). This i~anle\sork nr il  be delevsloped based on f~nd ing  

pro~ided by US.4ID (under this 510'lr) and by the 175 Department of State as detailed in 

Attachment 1. Furthermore, other sponsors will be ;o~$r to provide additional fundin2 for 

completion nf d l  items idefitified in 'rtarhmmf 1. "\description of the activities ro be 
, . undert&en by GGC, teclx-ical prc,ce:ures io be follo-~;c~i, clelii-era'ri;es required, esti~iztcd 

schedule are presented in Attachment 1, which is i~~cr~rporated as an integal part of this 

Memorandum of UndersTandin? (h4OU). 



2 SPECIFIC COSDITIOSS 

2.1 Effective Dates of >IOU 

The e?fecrive dates oi:his MOU are October 1 ,  2Clil-Sqterr.5er 30. 2!1?2. 

2.2 Finances 

T h e  work to h e  performed under this hlOU is being 5nanced 5~ L S . L 3  

thousand) as foilo~vs: 

: Item Labor OH G&A 
{VS 5) :us S) ,I 3 -  

! ub S! 
I GiSD Pilot Execurion - supplemenral funding ro csnduct 

. . I Pilot as described under 3.1.1 of  t'ie OGC S.;s:a:n&~e 
1 Development Pilot Projecr ?m;losal, and Cssi .+mx .A 

Column Subtotals 72.981 7.213 19.E;(IS 

L-S.%ID Total Applied to f ilot Execution 1 0O.DOO 

2.1.1 Cse of Fno:',s 
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OGC. F D C  shall not be responsible for ;ioy additional costs (i.e., above 

US $100,000) incurred in the performance of rhe work described under this MOU. 

.4llowable Costs 

OGC shall be reimbursed for costs incurred in carrying out the purposes of 

this MOLT, which are reasonable, alloc:able, and allowable. 

Reasonable shall mean those costs that do not exceed those which would 

be incurred by an ordinarily pruder~t person in the conduct of normal 

business. 

Allocable shall mean those costs which are necessary to the MOU. 

Allowable shall mean those costs whch  are reasonable and allocable, and 

which conform to any limitations set .'orth in this MOU. 

Prior to incuning a questionable or unique cost, OGC is encouraged to 

obtain LFDC's written determination as to whether the cost will be 

allowable. 

The overhead and G&4 rates indicilted in the budget line items under 

2.2 Finances are allowable unless detmnin-,d otherwise by USAID. In the 

event USAID disallows the proposec rates, overhead and G&.4 rates will 

be calculated in accordance with the ra t% as determined in the applicable 

D C A 4  audit. 

Payments 

IFDC shall make payments to OGC subject to the receipt of funds from US.4ID 

and based upon receipt of an official i nvo ix  from OGC. The invoice may be 

faxed to the official IFDC Business Conm:t indicated in 2.6.1. The payments 

shall be made on a monthly basis based u p n  OGC'S submission of financial 

reports, which substantiate costs incurred in -h-  performance of this MOU. 

2.2.4 Financial Reports 

OGC shall provide to IFDC, within ?(I d : ~  nf' [he end of each month under this 
- 

progam, a immcial report indicatins iu;1?s :::.c:i~-d & o n  F D C ,  h d s  ~ ~ , : p e x k d  



. . under :his MOC, and ?he Szlance of finds on h z d  Tht  5 x x : z  ::???s 5%:; 

include accounric~ for 211 allov.able coi:s inc1:rrtd OGC . i n k  :be : : 7 _ ? 3 ~ .  . - i:: 
> - accordance wi:h the ]in= i!em budget znmm:s indiczitd ;= C??i:s CT 

. . . .  . . documentation to support a!] cos!s inctirxd i:! perfo~~~iiincn ~f\~:cr:rc c s x r : x l  In 

this MOU shall be included in the financizl r q o z s .  

2.2.5 Audit 

. . 
If OGC e m s  inrerest on advances zndsr :his !,:Or ~ i j c  r,? ~ : ? z : : r . ~  :?.r 

. . .  - 
fmds for p r o g m  p ~ i ~ c s s s .  O K  sia:i xz:: :n: ::.:ST": :Z .TI-!C ?r 

- .  . . 
deduzt rhe s m z  kazi s l ;5ssxsnt  ir.v?icss :,: . r:.::::.;. 

sxpenditursi in sccor&xs 1vi.k 21.3 

Fmds not c i j 5 ~ r d  ro OGC 2t ;?.s !i:ne ::7t ?.lCl, :??irss :r is :---.ix:d 

?\- p,..-C '-;- 2 sha!i r f l - x t  tlo ITDC. cxcspr 5: 5:ch ? x i s  tn::x:!r:2 : 
, . . . . .  . . .  . . 
isznily - 3:n;:r.g :rsL;2c<an c7;?.;c;::5 :3 ::.:i :i:TJ--, .:.:I;. ?::jZ 

. . . . . . 
to ju t  n , 2 ~  sr--,l-.A by OGC -.Y 6 .  -2- .:--a .... :- - .  -: .-.,-.-. - - .....__ .-,- ._  --.-- ....... .. ~ - .- 
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MOU shall be refunded to I F X  ercept for such h d s  encumbered by 

OGC by a legally binding transactio:~ a?;~licable to this MOU. 

(c.) If, at any time during the life of the '\IOi?, or as a result of final audit, it is 

determined that funds provided under this MOU have been expended for 

puvoses not in accordance with the t,-rms of this MOU, OGC shall refund 

such amount to IFDC. 

2.3 Language 

The MOU has been executed in English, which ::?,all be the binding and controlling 

language for interpretation of the tenns and conditio!:~ ofthis MOU. 

2.1 Subagreements 

It is understood that OGC may cawout  the nork described under this MOU in 

collaboration with others. It is further understood that funds provided to OGC may be 

used to support work carried out by collaboratins irisritutions. OGC shall ensure that the 

specific conditions of this MOU (i.e., Section 2.0, .'?ecific Conditions) shall apply to all 

such subagreements. 

2.5 Revision of hfOU Budget 

(a) The approved MOU budget is the financial t:xpression of OGC's proganl. 

(b) OGC shall immediately request appioi.ai f x m  IFDC when there is reason to 
. . 

believe th-t within rhe next 30 ca!tndar h 1 . 3  1 Tev!s!on of the z~pmved  MOT-i 

budget will be necessary for any of the fc llowing reasons: 

To change the scope or the ohjecti~es cif the program and/or revise the 

h d i n g  allocated amons objecrives 5 ) .  mnre than ten percent of the total 

budget &mount unIess the schedule s:?!c5 o..herwise. 

idditional funding is needed. 

. OGC expects the amount sf aut1so;iz::;i finds to exceed its needs by more 

rhan $5;(00  or Eve percent o f ~ h e  ?i<OL hulget, x-hichever is greater. 

(c) Except as xqui;ed 54' o i k r  provisior.s ~i ' :hjs  ?4OG speci5cally stated to be 

an exception from this provision, IFDC s h d l  not '3- obligated t3 reimburse 



2.6 Other Terms and Conditions 

2.6.1 Official Contacts 



OGC Technical 
Mr. Muk Reichardt 
Director, Marketing and Public Sector Progxms 
Open GIS Consortium 
133 12 %'ye Oak Drive 
Gaithersburg, Maryland, U S 4  20878 
Phone: 301iS40-1361 
Fax: 3011330-2839 
m r e i c l ~ x d t ~ ~ o p e ~ ? e i s . o r ~  

OGC Business 
Mr. Jeff Burnett 
Vice President, Operations & Finance 
Open GIS Consortiurn 
35 Main Street, Suite 5 
Wayland, M.4 01 778-5306 
Phone: (508) 655-585s 
Fax: (508) 655-2237 
.nmmette@&en.-.is.ore 

2.6.1 Intellectual Property Rights 

OGC programs are des iged  to result iu open interfaces and documented 

specifications that are made openly available to the public. Therefore: 

(a) Each sponsor of this Pilot (e.g. LiS4ID, US Department of State) shall 

retain ownership of all intellectual p p e r t y  developed andlor purchased 

by Sponsor or on Sponsor's hehalf p ior  to this Ageement or that is not 

developed during the course of Sponsor';; participation in the GISD Pilot. 

(b) OGC is the sole and exclusive ownu  of any and a11 inteIlectua1 property .+ 

developed during the course of the '3ISD Pilot and any modifications to 

such intellectual property, except to the extent there is a separate - 
intellectual property rights policy C,I oticr agreemenr in placc ~overning 

the owners'nip rights of such inrei1:rt~lal property. USAID reserves a -~ 
;oyalp;-free nonexc!usive and irrex")cable right to use such intellectual - 
propem for U.S. Government p u ~ o m .  



2.6.2 Publications and Yledia Release 

- 
possible thraush suppo': pmvid-d 5y :he Cenrcr for Ero:lami: L-x~c:? 2 x 3  

. . OGC shall provide the relevart straresic objerr i~e or rss;i:s ;xi:zse :sz- n-::n 

. . .. - .  
one copy of all puhlishsd n-arks de\-elopt.d mder :?,is \IOL zr.2 :r-::n ::;:r :: 212s: 

xrirten v.ork produced under the VOU. 

2.6.3 Repom and Data 

. . . . . .  . . 
OGC shall ssnd ro !he LFDC Txknical C-n:m 21 :% aozrrrs :r:.-zt: :r. :::s 
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The quarterly reports shall indicate progress t xm;d achieving P rosam objectives 

and irrplementing approved work p l a x .  T i e  rfzports shall include, but not be 

limited to, the following information: 

Status ofaclievement of proyarn goals, objectives, and benchmarks specified 

in the annual work plan 

Progess or completion of components, e'cments, or activities against planned 

targets 

Progam description 

Other accomplishments or program higlil g,hts . Identification and explanation of signficanl problems which have been 

encountered 

Description of planned corrective action 

The monthly and quarterly reports may be slbmitted in electronic format and are 

to be delivered to IFDC within 7c;iltndar days and 20calendar days, 

respectively, of the end of the reporting pi:eod. 4 final report addressing the 

same conlponents included in ihe quarterly report is to be submitted to IFDC by 

OGC within 45 calendar days of the endi-I_$ date of this MOU. The reports 

submitted to OGC to IFDC and supportin: ~naterials compiled in performing the 

senices shall he the property of USAID. 

OGC is also required ro submit copies cf -eports.'publications, produced within 

each actil-it,, as requested hy :he L'SAX) Cognizant Techniczi Officer 

(e.g., worksho? proceedings, PowerPoint pr::szntations, etc.). 

2.6.4 Confidentiality 

Neither OGC nor m y  of its employees s l . ~ i l  communicate lo any person, any 

unpublished idormation of a confidentizl n iture h o u n  to OGC or the experts by 

reason of pcrfoming this as~i~grnent .  



2.6.5 Termination 

This ageement inzy 5- teminared. in ivhoic or i;. part. 3y ei;hsr ;.ct. 2: ?ri : k t  

upon 30 days a-iirrsn notice of tmnisarian. L - p ~ n  r--a'?: ..L.. < , A  -' L... Y - , ~  ' -  ... .~-3:2e2:: - - -  ' 

. . 
x i th  a temication notice from .he E D C .  ;he OGC sFzil ::kt :xy.t::r:e a 5 x  :s 

.. .. . cease all expendim-es iinanced h?. this 310U an3 ro cazcsl 2.: :r.::qz1tx:t3 

obligations if possible. Futher ,  q m n  rrc- ip  of no:ice of ie-.inz:i:z. 5: OGC 
7 

shall not enter into any further oh l i~a t i o r .~  under :his XlOC. LX::?: es ?r-,:i?s5 
m- . 

below, no funher reimbursemmt shall hc made after :he s::t::::-? 22:: c i  
. . 

termination. The OGC shall u-i~hin ?O days of :k ef..cc:i\-e 2 i ; t  of ------?-,-- .. . ......-.. . ., 
. . repay to IFDC a:l unexpended h d s  that zre not o:hmvist ohiiga:s2 -1. z 15:r:!y 
-- 

binding trar.saction ap?!icable to this 5 1 0 C  S h o ~ l d  :he %n?s 32:: -1. . r>C :> :':s 
-- . - -. 

OGC prior to rhe sffective date of !eminarion be ixx::!c:cnt ta :-\-t: :he i k r i  s 
. . .  

ohl i~at ions  in a lesally binding transacticn. the OGC K2:,. .;1;?,zI: :; 73C :T.-::n:- 
. .  - 90 days zfizr ;he effective date of te~.ir,a:ion a \\-+ten c ~ z n  i x  s.xk zmx:.:. 

The IFDC shall determine ;he zmol;nr(s) :o 5: paid by Z D C  :D :he '3GC .:nj:i 
. . - . r r , .  - such claim in accordance \virh ;he ".?lion-able Cos:~" pro\-:s:oz 3: :his .i.. 

2.6.6 Dispute Settlement 
- .  

B?cau.;c of rhs naruie of :his zgiir-sxsnt an3 ic_r?l s!rXs :: ::.? ::s??::!?-e 
. . . .  . 

org~nizar.ons sngazsd - undsr t 5 s  !bIOC, ;ecc,nci!i;:im CF li:?-::il: ->.:I:: ;I-.??: 

he handied axicabl\. n.iil h s  scr.l:;l ::l-.~~:i.h i i i i l ? ; s ix i  :sz~.::rri:r; $-. ::,2 

5mveen the si,cr,a:ones to tine \:CIL~. 
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country of any export processing zone or ?esipated area where the labor, 

en~ironmental, tax, tariff, and safety laws of the c:ountry would not apply, without 

the prior mitten approval of FDC. 

No funds or other support provided hereundrr may be used in an activity which 

contributes to the violation of internationally recogized rights of workers in the 

recipient country including those in any desi znatt-d zone or area in that country. 

mt emmts. This provision must be included in all s.lba, 

2.6.8 Non-Iiahility 

IFDC does not assume liability for any third p r y  claims for damages arising out 

of this MOLT. 

2.6.9 Notices 

Any notice @ven by either party undcr this MC)U shall be sufficient only if in 

writing and delivered in person or faxed to ~'-1e official contact persons identified 

in 2.5.1 

2.6.10 Special Prorisions 

OGC shall comply with CSMD en~ironmmtd reslations (22 CFR Section 2 16 

"Regulation 16") with respect to the activitie:; to be imdertaken under this MOU. 

2.6.ii Proclrrement Poiicies end Procec;lur cs 

- ." Because US.41D is the sole contributor, i~;.,.41D procurement policies 2nd 

procedures are applicable (22 CFR Section 225 and ADS 308.5.7a). 

2.6.12 Ineligible Countries 

Activities under this asreement may only be camed olit in countries that are 

elizible to receive assjstance under the F:rr-iin Assistance Act. OGC shall 

provide IFDC in advance a list of those c >!:.:~tri:s where activities are planned 

under ihis MOLT. 



2.6.13 Entire MOU 
.. , L7nless othenvise p x i S e d ,  ;his 51OU cn5sdies  :hs cn:irs mci t r~ :zxm:  ?r:s ztr 

IFDC and OGC for th: s:n.icrj t~ he ?ro~-iSed a ~ d  z::~ p l s r  :> :?rizrr?xz.s?:r 

U 
Title: a r2n-t-, G&r) Title: - \7e. \ 

I 
Date: / / 7 / ~ z  Date: \ /q /a3 

,' 
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Attachment 1 

D M  PROPOSAL D W 7  PRO?OSk? 

E. Target Region 5: Africa-Wide Capacity-Building Bi 
Synthesis Projects: 

NRC Research Council) Synthesis Study - S75?000 
- Activity as outlined in attached proposal: 

See next few pages.. . . 



FOR .OB O S  BEH.4LF OF IFDC 

,WdUd By: By: 

S a  

Q - Date: '.<:z ::/J-L*J-{ .-' L, -- r)ate: 4, :.: - 
, ,/ 

, 



E. Target Region 5: Africa-Wide Capacity-Building & 
Synthesis Projects: 

TuiC pTational Research Council) Synthesis Study - S751000 
- Activity as outlined in attached proposal: 

See next few pages.. . 
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PROPOSAL 
For a 

Sustainable Development 
Pilot Project 

IRe'J'sion 295 
(OGC Interoperability Initiative Order) 

$424 Sapternbar 2W1 

Open GIs Consortium, inc. 

Prepared for: 

USAID 

P r e p a ~ d  by: 

OGC lntempwablllty Frogram 3R-3 
The Open QIS Conswilum, Inc. (Oi3C) 

. . . 12052 'Jfillowosd Drive 
L-'..~+~;;'~P ii;m:.:s 2952 2s;. .irr..". ,ril", . ..il.i .. 

To!: 41 403 4% 9543 



Sustainable Development Pilot Project 

Lowm tbc wm of gctdng md usiq &q i h m  the liming cw+ md r d a  m ?--2 art -in ~ ;u 
bc d l c d  u plug md play wqxnenrs w ro.dd*Jr M c  n-&. TStsc t c h n o h p  pm\%kl dx hmc 
nwn'mcc workinn toncthm in OGCs In-&cy Ro- rn Zcid onrl6vodcr. r:~&ic snk5ss lo: i'.r 
Ipontcn o f p ~ o t  p&rts md OGC ~n+& l;u3v= 
Thc b d ,  lona-mm n d  of chh poancd OGC Sur-S;c 3cvelop=ent ?:a: kqc:: u to 2, :!c 5: SLS-5:: 

O2ar G!S ,>~sortirtn. in- 
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Establish a Sustainablc Development Special Inttrest Group (To Be Funded by 
the US State Department) 

OGC will cstabhh 1 virmal, comprrhensive Sustainable Dcvclotlmcnt Spcci:~l Intcrcst Grow (SIG) process to . . 
cngagt dialog bcrwm m d n  of h c  Scstlmablc 3-vcloprncnt Connurr en? 3GC L ~ ~ C I I  fi3z mdUrzy).. 
govcmmcnt m d  axd -mu  i h c  SIG uill fo:w cr thc idt3uir:atior of ;acl: x s q  r ey r cncnx  for m1:rop:dlc 
cchnologix to mrct rwmkb lc  d-vtl~rn:~: ncds, mc! d l  0% a f 3 ~ ? 1 !  31 0i.m &dog ::gudmg o k c  :rsues 
on smnckds .  Tbe SIG wil: bc ~~nrlcztcd n . a U y  via a Susmnabl: > : V C : J ? T ~ :  wzbsiu crca'cd ar prr: of tic 

wcb SIC. Pnodt: :c:cccd:rcnces u<Il'>c m g c &  uxh 13c~:urul SIG mccnngs hcid as pa? of 
OGC m b c  m r r w s  hclC five c ~ c s  cn:h vca- fscc the "cvcnts" area cTth: D X  i~:t for m::ific dcra% on OGC . . 
meeting .chcdulcr). fix SIG will bc open to dl m m b m  of thc OGC as wcll as to gwcmn&nt, icndcmimic and 
indus'uy mcmbm of h c  Sustainable Dcvclo~mcnt communiw ic.r.. actlvc ircnbm of ihc Consulbtivc Groups and 
CRSF's.u d c h c d  by USAID). 

Development of a Sustainable Development Pilot Plan (To Bc Funded by the US 
State ~epartrnent) 

OGC will preparc a detailed Suscainablc Dcvclopmcnt Plan to include all thc neccsrary t a s k  rcquircmcntr 
asscssmm< operational mhitcchrrc, technical mhitcchlrg work schcdulcs and rcsourccs ncc=ssary to implcmmt 
thc SD Pilot Pmjnt  o v a  nntto_two of thc ucm u identified by USAID and the US Statc D c p h - n t  for the 
G c o m ~ h i c  Informution for Sustabablc Dcvcloomm Workinn Grow. ?hc  :'lm ail: bc dcvclord bascd on the 

&Ef&cm 
p p 
bed&m4b m i t i o n  thLefDCVECOL to a web-bzscd capability via prototyipc rechnologicr that employ OGC 
Gcospatial Fusion Scrviccs. 

Devclopmcnt of Standards Guidance for the Susti~inablc Development 
Community (To Be Fundcd by US State Deparfment) 

OGC will develop and documcm yidclincs and rnommcndstionr for usc by tbc mstainablc dcvclopmcnt 
community to dcvelop, p r a u n ,  and managc intcmpcmblc data md spatial apdi;ltions propms.  Gui&lincs arc to 
be dcvclopcd bascd on contributiom by OGC mcmbcr organizltioos, in collalioration with the Global Spatial Data 
h h s t m a m e  (GSDJJ initktivc, md %th othn appropriate i n t c m t i o d  alccards hodicr. Rcrulk of this tzsk will 
bc dclivmd as a report to rpansorn. 

Execute Sustainable Devclopment Pilot Plan (To :3e Funded by USAD, the US 
Statc Dcpartrncnt, and other sponsors to be detmriincd) 

OGC wiU conduct a Sustainablc Dcvclopmcnt Pilot Projcct ovcr one or two or thc imr  m a s  idzntificd by USAD in 
a c c o r b c c  with thc Pilot Plan i da t i f i d  ~bovc. Sclcction of &c P h t  Sites mid speciiic functionalitics to bc 
dchcrcd will bc dctcrmi3ed by OGC during Pilot P-g rask, with fd hpp:o;.d md sclsztionr madc through 
joini agrccmcni bctwccn U S D  a d  O X .  
TIc S u s ~ b l c  Dcvclopii--3 R!ot shd! dc!iv= l tevc-5chd b k i n ~ m b l c  paliilru rclcvant to the nccds of uscrs, 
and bascd on intcmpcmbility spccificationr dcvclopcd by OGC mcmbcn (scc B 1 T:ch~ical.4rihitcctuic for 
dctailr). OGC baaed Wcb S-cw capabiLitics will support an-line rcgktzzfirn, discovery, scccss, m d  application 
of rclcvant local, rcgional and intcrnationa! gcaspatial data sources rcsldcnt or. C l r X  bascd map scrvm 1o;atcd in 
various locations on the IntcmcL 

Open G!S Consortium, inc. - E9 - :: Sept, 2001 



The OGC Interoperabilitv Team -4ppronch 
%.ill plan a3d conduct !he S w i n a b l c  Dev=!opnznt P2o; b ac:ordan:e -7th s b G : d  k-i:? 

Program PmCcJsa: 
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and dcvclop a Usds Guidcs in HTh4L format for thc system to bc dcploycd an 3'X Network to assist wcrs in 
rystcm operation. 
XM. PERIOD OF PERFORMANCE 
Thc pcriod of pclforrmncc shall commcncc fmm award datc and will bc comp1ctc.d by Scptcmbm 2002 udcss an 
c x t z i o n  is w t c d  in writing by both parlk. 
XX. US GOVERNMENT PARTICIPATION 
This proposal is contingent upon Govcmmcnl commi+mcnt: 

1. for paymcnt of dl have1 dated cork for OGC atPff or ib  mcmbar to i:onduct xquircmcnts analysis and 
implcmcntation rchtcd to thc Sustainable Dcvclopmcnt Pilot Projcct uitiat:ivc. 

2. for a x u s  m dl Geoxpatini Infonnationrcquirod to uccute thc Projcct inzluding access to publicly 
mlcasnblc govcmmcnt inf-tion zvaiiablc on Intcmct. 

3. to assist OGC in coordination with ~ppliublc  organizntionr involvcd UI thr project arcas dcf~ncd by 
USAID for this Pilot Proicn 

capabilities. 
XXI. SCHEDULE 

SDI Pilot Pmjcct Plan by December 2001 1 

. , . - - - ' l v  . * 
-12h'than 71 Ortnhrr 7Ml7 

XXI. CCST ESlThUTE 
A Cost Sstlmah for &is Starcmcnt oiWork is incicdcd as .bm=x A. Xr.iE, 6lc US Smrc Dcp-cnr, and o k r  
potcndal sponsors shall pmvidc funds lo OGC to offssct costs of this OGC Inrcrrpcrabiiity initiative. 
US.4ID Funding 
USAID fmding (scc agcncy allocatiom in . b c x  A) shall be applied directly fm cxccution of thc Pilot Projtct es 
dzscribcd in 3.1.4 abovc. 
US State Department Fnqding 
Annex A aiso idcnti5s f~nding that shall bc appli:d by S ~ t c  Dqartmcn! funding foi'airs 3.1.1 through 3.1.3. 
These additional tzsh cstablish thc proccsscs for thc Public Private Parmcrskp bihrou~h thc OGC Techical 
Committcc, documcnt standar& g i l i h c c  for wc by the sus'ainablc dcveloprnc~t :omrnunity, and support mincal 
Pilot Project Planning. 
Addltionai Fxnding Sources 
OGC is purming remaining h d i n g  for this icltiativc from othcr govcrnmcnr and bdurrry sourccs. 

Open GIS Consorbum, ine. - 91 
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-4NN'EX B: TECHXCAL ARCHITECRJFS Ah?) COMF'O5T3TS 
B.l Technical Architecture 
OGC will dcsim dcvclop, and maintain thc Technical Archttcchrrc for thc Su'xainablc Dcvclopmcnt Intcropcrdolc 
Tcchnolonv Fmcwork The Tcchnical .hchtcchm sball dctinc an oncn kclnsiorv h c w o r k  tbar~rovidcs on- 
line disco&, access, disscmktioq and vicuabtion of wcbrcsidc; Gmrpatial ~~tion (GI) &d 
gcopmccssing rcnicca frommultiplc l ~ a l ,  rc~onal,  and in tcmtiod sitcs. T'lr Technical Archikctam will also 
inch& gmspatial fusion capabiiiticr, dcsigncd to scarch, flag and link digicai rzxt i90rrnation containing rrlcvant 
spatial infomtion into I dynamic and intcctive map. 
This francwork sW bc implcmcntcd using produsk that implcmcnt appmvti. OpcnGIS Specifications, along ulth 
products bat implcmmt prr-lpccificatios prc-conformant OpcnGIS gcorpahl h i o n  and wcb mapping 
rpccifications. Thcx Standrrds-based Cornmcxial-aff-he-Shclf(SC0TS) sokvarc components will be supplicd 
from d t i p l c  vcndon chorcn through Sponson' nvicw md sclcctian of vmdm'  proposals. Tbc Tcchnicnl 
Architccturc shall includc fhc following compoccnts: 

Component Typc 
Sct-nccs Rcgx%y 

Catalog S m a  

Vicwcr Clicnt (s) 
(Part of Visualization Operator) 

Web Map Scrvcr W M S )  

Eascadmg Map Scrvcr @art of WlviS) 

Web Featurc Server W S )  - T;.s.sact~o?al 

-. 
Description 
A middlc tier comjloncnt that contains a list 
of scrciccs, the meladata hat describes thr 
snviccs and thc paramztm and attributes 
that arc rcquircd icr invoking, chaining or 
dinctly accessing :hc scmccs across 
common intcrfaccr . 
A middle tier component that can 
communicate with any client across a 
comron  intcrfacc md has bem intcrfaccd 
into a s n i c c s  metidata repository providmg 
thc capability to directly access muitiplc 
repositon, tier scrviccs across common 
interfaces. 
A chcnt tlcr sct of Vi'ch pagcs 'uansfcrrcd 
across a network, sofma.. modules 
trnnsierrcd across i .  ncfwork and cxccuted on 
a local s y s r q  or c lasses (executable code) 
residing on a local y t c m  fcn pro%lding Map 
vicws h m  multip'c so.ncs. Displays and 
navirates Cieohnh in Map Vicw. Provides 

s-ymboliztd gap>i.:s jin ~ d t i p i c  fomasj 
ac_ -- " :-+--P?- Oan a "-. 
A rcpositor). ticr crimponat that dqnamically 
!rmsforrns in iomtian  from othcr WMS- 
compliant scrvzs (map and data). Can 
transform map !a?:= from third-party map 
servers into a numl~e: of different projections 
and image ioma'J, c v 3  if ikiosc map scrvcrs 
:annot servc thosc nroiections and f o m t s  

across a common 1 3 d a c c  (b@cally as the 
result of a q u q ) .  -- 

Cpsn G!S Co-sortium. Inc. - 9 3  . 11 Sept., 2001 



. , 
f o D o h g  compm=n: 

L .  Xjddlt m d  Clieot-Tirr Co-pxetc  - -4 ;?sr?zi: F - . z z S  = 3 5 :  r:: '5 SS~-GL:; 
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DR4FT PROPOSAL DRAFT PROPOSAL 

Coordinate trnnrfomation senices - these m ~ r c c s  pmndc th: :oordmatc iramfolmatio~u bctwc~n 
variou g d c t i c  an? r r r p  pm!c:mn :oorht :  s?srcX 
Dhcorery renlccs - rt;?strr.lq and Fs i i i g  f cberablrri gc-;r .::srlng s c ~ : c s  md :o=::nt . - . ~ ~ 

holdings, ie., bnsic rcnicc rnodcl and ~ntalog amiccs - thcsc rc;%ccs arc wcd to diBcov~i md 

Portrayal servlctr, c.g., Web Mnp Scnlce, Styled Lnyer Descriptor, and Legend - thcsc scrviccs 
support the Wcb-based diPplay of dti-hazard informatioq inchding uscrdfmcd symbology. 

ducripton, u well is the li& bctwm loution clcmcnts comprkag thc concction md h k s  to 
external location-basd rrmurccr on the Web. 

B.3 Specification Baseline 
Thc software componrnts of thc Slrrtainablc Dcvclopmcnt Pilot Projcct will irrplenznt o p  protocols and 
intmfaccs to communicate and omvidc acniccs to urn. A currnt b p s c h c  s:! of rxcifications includes, but is not 
iimitcd to: 

Geography Mukup Languapc 2.0 

Location Organizer Foldcr Spcc5cation 
Web F c a m  Scrvsr Spsclficahon 

Filter Spccifiution 

Wcb Map Scrvo Spccirication 1.1 
Basic Scnicu  Modtl 

Statclcss Catalog 

Ihc  Sustainable Dcvclopmcnt Pilot Projcct may also use these spccflcatiom: 
OGC Catdog Smiccs Intcriacc Spcclfication Vcnion 1.0 

XML for Imagery and Map Annotation (ICIMA) 
Gcocodcr 

Gcoparstr 

~ c t t c c i  

Location Oqanizcr Foldcr 

Open G!S Cons2rtiurn. Inc. ? 1 Sept., 2001 
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A\%XX C: COORDI34TION PROGR4M 
OGC s h U   ord din no bawca &c .%or ~mj::t ?~-ti+ma' and 5 c  Pilo: ?rq=;: S . x r r s  kz: ;n..x!e .'= 
 IS m d  funding fm this initisrive. 
C.l Coordination Snbtnsh 

p m d c  USAID and 0th;. spnaon Mm c q k r  of 'be :mCa;n. 
C.1.9. Projcn. Manrgcmc=~ OGC h U  provld: ?p ir , t  h!acsgcrn:nt rcrri:ts, r x z a  'd '2cr:i.C 2r5rr 

. . . . . .  . . . - - - - - -. - . pemcqu3 m y  a++& ddligs::E judges, L-a: 6: work is ? ; o r s i ~ g  a::or3~ :a 'ic z - c c ;  r;:-- - = - -  --.' 
t h e  9sh ihcdficd m thc Stal;mznt ofKork md h e  Pilo; P r Q = z ? h  c : S C Z X ~ .  

C.2 hicttings, Reviews, and Stntus Repo* 
C.2.1. .4 V L d  Pnjcct inidajon Mczdng (Kizk-fi7 s s L S  t&= ?:a;= u a Z 5 . a  
n A n g  p!ace within t z  (1 0) amking days of zward of 3: T u i  O r d z  4,TOi. T:: 

. . - -3 2cZT-5Z!  \\-.:-.: purpose of this meeting zhell be to murc &at ali  pa.^ a. .. ; - 
T i-;--,--,.i._ --.= 
A :L- --...-.", 
Coordhation m.uir=zs 
work m bc &o;mcC C;& Lx5adowj - . i ~ I C  h c  in w%& 'be w d  is ts j c  coqlcttd (S:bsduic) 
Rcqukmcnts for succsfuUy c q l e t h g  &c i0 ,>=h~crabla) 

Ihu nt;tinq r M  I-c m rei1sm.t~ lk ongar :  Sma:n! of W o k  (SO\\? ':d o d ~ d  upx r"?~sd =i s -3: 
himdcd for SIC auignmm! of nd6iwnd m ~ b : n u .  T u k  p n o n i a  u-1: b: L K c S S X !  a: i-2 rn=e-Ag. . . .  . . C.2.2. A 3,-Xcckly S p m  R:ri;a- Mtrring SW k h:lC v:. r=I:cxL3:r m; il.r:-,asci :;::ehre?vc =?:=:?:? 
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Accomplishments for the period mappcd against thc Work Breakdown Strl:turc CATS) and pmgram schedule. 
s Issues that havc arizcn with a priorihtion of critical, importan5 or routim':. Critical m i l l  imply b t  rcsomes 

nccd to be divcrtcd immediately to rcaolvc thc Lmc, iq-t will imply ?mt hattriortnccdx to be cxpcndcd 
within the week to rcroivc the issu:, and roudnc dl irrrply thnt within thc biweekly r c p u h ~ g  pniod it is 
anticipated thc mtkr will bc rcroiveb 
Action Itcms urigncd to naolvc k u c s  that havc .rinq including a d:hil,':d dercriptiog q c n s c  datc, 
assigncd pcrjomcl, md ovcraigh:pmonncl. Thc action i r m  w-oncnt vill also includc outcome and status of 
o~vious lv  nrsiened action itcms for rcvicw. , " ~~~~~ ~~ ~ 

C. 1.4 Componm: Dcvclopmsnt md Integration Coordination Meetings. For Plo: Pnjcct Plnnning and Execution, 
Coordination ~ c c h n g s  shall be h d c m  tcicconfcrcncc and wcb-bend collahorauvc workplace as nccdcd. T i c  
purposc of thuc mechugs n h d  bc for thc OGC and v m d m  to coardmxte :oqoncnt  dcvclopmcnt and . . 
integration advities ununong parficipanh. Mcc~ings rhall bc adjuztcd for lllnc &cs sh& nr Ldicatcd in F i p c  
GI. 

Tima 
(EST 

0800 

0800 

1000 

1100 

1200 

1300 

1400 

1500 

Tuesday (weekly) Irriday (bl-weekly) 

(EWWl 
Vendor B 
(W-iast Coast) \ Vendor C 

(NPWost  Coast) 

T 
Vendor D 
(NA-wut C3.51) 

Vendor E 
(PsleiAurtialia) 01-Weekty 

Meeting 

Figure C-I: Weekly C o m p o n o t  Dcvclaprncnt and h t e p t i o n  Coordin;do;l Mczting Cycle pore :  NA = 

Korth America) 

C.l.5. O X  shall provide a hlouthly Snm L~xt to iJShD reporting thc prnpicss of thc Pilot Projcct It will 
.Ac .ccqi&&;ih -f liSJ,%S "5- * a  -4- ryOp & TCsCil, >AC :t,f0;--.50z ='"1 ;=50 lcl:fioz ;.f kSyE, 

and the activities planned for the coming q o & g  pcriod. In thc context oi thc 39%' md WBS dclivcrahlrs 
rccdvcd during the rcpordng period, it will dctril intcgmtion activitics that havc occurred, procedural rtcps 
tnkcn to facilitate p m p m  functiom, configuratio~ managcmcnt status, and budget cxpaditmcs. ThiT will 
reflca known dcpcndcccics and rcsourcc rcquircmcn'u for th: accornplishmcnt of period goals. Any pcnomel 
changes will bc s h o w  in light of maigncd rolco. A stmmmry of rclwan! rnrblci fo: thc pcriod will also bo 
attached 
Monthly Progrcss Rcpa.a sMl bc d c l i v z d  to the Conwcdng OEcw's Tr.chinica1 Rcprcscnhtivc (COR) or 
ConLnd Managm (ChZ) by thc 10th busin:sr dzy of the month. Th: ~LT! m loWy w n t c n  Progress Report shall 
bc dclivcrcd to the CORCM no more &an 30 days aftcr thc conkact award datc. 

C.1.6. A Task Ordm (TO) Closurt Mccing bc hcld via tcicconfcrcnct on tlx 1s t  day of thc TO pcriod of 
performance. Thc purposc of this nccting shall bc to officially cnd all work asrxia:cd with the TO, allow thc 
Gwcmncnr to teLc id d:livc;y of my rrrnsinilg it-m, a d  disiscuss tbc po!cn~e!  icr Follow-on activitics. 

Open GIS Consortium, Inc 



Final Summary Status for the 
Geographic Infornrafion For Sustainable Deselopment 

Initial Capability Pilot 
Submitted by the OpenGIS Consorthn 

October 2002 

The Open GIS Consortium (OGC) is pleased to provide a summary status for activities 
performed in support of the US.UD I IFDC for the months o f  July, .%u~:st, and 
September, 3002. This report also provides the Final Summary Stams for the pro;ea 
Funding from IFDC was used primarily for the execution of the Geographic Information 
for Sustainable Development Initial Capability Pilot (GISD-ICP), nith O C i  and :he C S  
Department of State incurring costs for Pilot planning. 

1 .  GXSD-ICP Pilot Preparation (4ctivities charged upins t  State Department grant) 

Requirements Development - Initial pilot requirements were derived \vi:h the ajjis:ance 
of SD partners in i\frica, GISD-ICP sponsors, and ocher principles in\.o!ved in Spa&! 
Data Infrastructure (SDI) development ! promotion in Africa. This e 5 o n  include3 
attendance at two GISD Partners meetings in April, one in .%sxa:a. Eritrea. an3 the o:kr  
in Nairobi, Kenya, 

A Request for Quotation (RFQ) Lvas developed to solicit proposals from i n d c s t ~ .  
government, KG0 and academia. The RFQ contained a hnctional descri?:ion ofrhe - 
interoperable technologies required to meet the GISD-ICP requirenens for S s ? i x 5 l e  
Development. 

The GISD-ICP RFQ was issued puhliclv in late 3larch 2002 .% ~ l o b z l  press re lea~e  X 1 J  

issued, and the RFQ was made a\.ailable on the OGC nehsite 

Significant plannins continued t h r o u ~ h  June 2003 as OGC iio;ked xii:h r;.?resen:srivrc 
Fom .Xfrica to identify additional sustainable d e v e l o p e n t  data. cer,-ers and a;l:liiari~:.; 
th2t could he potentially integrated ui th  the GISD-ICP over the ccming months 

OGC received nine responses to the Request for Quotation issued as pan of the p lznn in~  
phase far G I S D I C P .  These ~ r o p a s d s  \ve:e rsctived ?om som:aniss zn3 ga.vsrnxr.t 
or,oanizations representing Eurape. Canada an3 ihe L-site3 S t a : ~  

In consilltation with Sponsors (I'S.UD, State Depanment. FGDC. and K3;s;al Rsiaxr;dj 
Canada), seven proposals were selected to he included in the GISD-ICP. \vir$ ad5itiscal 
participants possible through continued interaitim n-irh :$i;-iczn SD ;.annex and r i s r  
interested organizations. 



OGC consultants developed the GISD-ICP architecture to he used for guiding the 
development, installation, demonstration through early September 2002, and the 
maintenance of the GISD-ICP operational capability through Aups t  of 2004. 

A formal Kickoff for the GISD-ICP pilot was held on May 13, 2002 with the participants 
selected for the GISD Pilot The Kickoff served to introduce ihe participants to greater 
detail for each of the existing African systems, and to the i lienational partners providing 
data: 

Cubewerx (Canada) 
ESRI 
Laser Scan (UK) 
Intergraph 
Advanced Technology Solutions 
Ionic (Eklgium) 
Global Spatial Data Infrastructure (FGDC with SA1C:I 

OGC developed and gained approval of Statements of WciF: for each participant above. 
These SOWS detail the contributions of each participant tc~ the GISD-ICP initiative, and 
identify delivery milestones and payment schedules. 

A large number of organizations with data about Africa wzre contacted and agreed to 
make their data available via OGC interfaces for use during the demonstration at the 
World Summit for Sustainable Development (WSSD) in August and September. Most of 
them have also agreed to continue to make those data ava-lahie until A u ~ s t  2004 as a 
continuing effort to build the African digital data infrastncture. Organizations that have 
been contacted include (black color indicates confirmed participation): 

1. USGS-EDC 
2. NOAA 
3 .  NASA!CEOS 
4 CESIN 
5 .  CARPE 
6. MlOMBO 
7. Tanzania CMP 
8. USFS 
9. FANR-RRSU 
10. EIS-AFRIC.4 
11. IERAGRHYME? 
13. UNEP-DEWA 
14. ESA 
15. FA0 Africover 
16. OSS-SISEI 
17. RCMRD 
18. ICRAI 

19. C1:IRC @ UCLAS 
20. SAFNXT 
21 . i7IPE 
22. iv"&'? 

23. F.RSS 
24. (:E:.D.4RESurvey 1 Mapping of 

Tanzania 
26. S:unrey of Kenya 
27. !,ESF- Morocco 
28. I)El'H4 
29. (NOSIS-GIs 
30. OH\W, Mali 
3 1 .  (:SE Senegal 
32. S1SE.T-Benin 
33. I I C :  
31. !).:KT 
3 5 .  '.I:\ FGLWFDC 



The computer server provided to EIS M i c a  was configured and shipped to Pretoria 
South Africa. This computer successfully served SADC land cover data during the 
demonstration. The server provided to the Tanzania Coastal Xfanagement Pannership 
(TCMF') was configured, data were loaded and it was shipped to Dar Es Salaam. 
Tanzania. This computer successfdly served TCXIP data during the demons:ra:ion 
Shipping costs for both of these computers was paid by OGC. 

OGC is lead wee!dy teleconference meeting with participants to assure progress 2gainst 
ooals and schedule. - 
1 ASSD Denlonstration GISD-ICPPilot fi-ecutinn (activities charged m IFDC 

contract) 
Three personnel attended the U'orld Summit on Sustainable Dc\.elopmenr and ran :he 
GISD-ICP area ofthe U.S. display. They were Sam Bacharach of OGC s:aiF. Yaser 
Bishr of h a z e  hlatters, Inc. who was under contract to OGC for this purpxe. 2nd 
Michelle Anthony of the USGS EROS Data Center. 11s. Anthony wzs pro;-idd by :he 
Federal Geogaphic Data Committee at no cost to the GISD prozram \lr Bxharaih 
arrived on 21 .%uu_rmst for setup and was the last of them to leave, de?a~i r . s  J~ ' .znnss?~ro - 
on 5 September. They operate3 the display daily during exposition hauls at L3:n::: 
Village, assisted as requested with rhe \ n C O E .  an3 GISD 2:ras an3 ?1~i~ip i :e3  in :'x 
GISD Side Event. 

1 Date i 3Iilestone 
15 Jul 2002 1- 

) 9 iugus t  2032 I Li'SSD Demonstration capability ;excJ. vaIik;-3 a-3 ~;.zi!;S!e 
16 .4ueust 2002 / Training oipersonnel zrtending \VSSD iomp;ersd 

i 25 A u g s t  2002 Hardware and Softwire installed and o?erational ar \\'SSD she 
'76 A u p s t  1002 i Demonstration Support to \i'SSD ccxxenrer .  -3s : h u s h  I -  ! SepteaSer 4 
5 September 2002 Two Year 0pera:ional period commences 



Department of State, Appendix A 
1. Establish a Sustainable Development Interest Grou I 

Additionally, OGC has successfi~lly created and continues to maintain a major website to 
focus the interests of Sustainable Development researcher: and practitioners around the 
world. The site is located at www.o~en$s.orS/_eisd, and contains comprehensive 
information on programs, key contacts, major events, and related sustainable 
development links. It has become a major resource for addressing interests of sustainable 
development efforts. The website will continue to remain operational until it is 
transitioned to an appropriate organization in Africa somcime in early calendar year 
2003. 

2. Development of a Sustainable Development Pilot Plan 
3 .  Development of Standards Guidance for the Susta nable Development 

Community 

OGC has initiated a progam to develop a series of im'?!ementation guides, or 
"cookbooks" that will be made available from O m ' s  website publicly to assist 
sustainable development practitioners and supporting information technologists to 
make their existing map servers and applications interoperate with other applications 
that employ OpenGIS specifications. These guides provide practical discussion and 
examples of how OpenGIS specifications can be empoyed to increase 
interoperability in an operational setting. 

Guides are presently in work, with completion schedded for Spring of 2003. These 
cookbooks will be made available and will be maintained via OGC's website for 
public download free of charge. Additionally, OGC r i 4 l  provide these cookbooks for 
inclusion in the Global Spatial Data Infrastacture (G:S!>!) Implementation Guide, 
EIS Mica Website and other interested or~anizatic.r?:; w>rking in the 3rea of Spatial 
Data Infkastructure and 1 or Sustainable Development. 

Implementation Guides developed under this action include the OpenGISB Web 
Mapping Server, Web Feature Server, and Web Cowraze Server 

4. Pilot Plan Implementation 

USAID, Appendix B 
I .  Pilot Implementation and Demonstration at WSSD 

6 .  Financial 



Please see the attached Close Out 2002 Cost Summary repon for d a d  on eqenditures 
against plan (IFDC and DOS got separate spreadsheets) 

7. Comments 
Post GISD-ICP planning is being conducted in concert with USZID, \ir. Roben Ford. 
US DOS, Mr. Fernando Echavarria, and Ms. Kate Lance, CSGS. OGC has commi:;:d ta 
writing a White Paper concerning its recommended future invol\.ement wi:h GISD an3 
the bih7TAR-Italian Type 2 partnership that was negotiated during the summit i:sel? 
Both of these activities are being conducted with OGC hnding 

PIease address questions / comments to: 

Sam Bacharach Mark Reichardt 
GISD-ICP Initiative Manager, Executive Director, 
Outreach and Community Adoption Outreach and Community Adoption 
sam3@openqis.org - m r e i c h a r d t . w ~ g i s o s  
(703) 352-3938 (301) S40-1;61 



Department of State Deliverables Summary, Appendix A 

Task 1: Establish a Sustainable Development Interest Gro~rp 
The charter of the Natural Resources and Environment Spe3:ial Interest Group of the 
Open GIS Consortium Technical Committee has been amended to add the topic of 
Sustainable Development to it's work items. This change alloixed five of the GISD 
Partners to attend the TC meeting in London, UK, last June, and also provided the 
framework for GISD reports and discussion at the Netherlands TC which took place in 
June the week following the WSSD. Sustainable Developr~~ent has been accepted fully 
by the group and each of its members and will require no further DOS or USAID hnding 
to continue as a work item. Of course DOS or USAID h n t h y  to enable developing 
world GISD partners to attend would be welcome, but that is an issue to be worked 
directly with the potential participants. The NRE Working Group will continue to 
provide a forum for dialog between sustainable development practitioners and researchers 
and OGC industry membership to identify critical requirenienrs for technology 
interoperability. 

Development of a Sustainable Development Pilot Plan 
The Pilot Plan was developed, evaluated and approved in .luly for implementation on 
time to demonstrate the results at the WSSD in Johannesb~~rg. SA 

Development of Standards Guidance for the Sustainable Development Community 
OGC has initiated a program to develop a series of implementation guides, or 
"cookbooks" that will be made available from OGC's wet'site publicly to assist 
sustainable development practitioners and supporting infomation technologists to make 
 heir existing map servers and applications interoperate urith other applications that 
employ OpenGIS specifications. These guides provide practical discussion and examples 
of how OpenGIS specifications can be employed to increxe interoperability in an 
operational setting. 

Guides are presently in work, with comp31etion scheduled fbr Spring of 2003. These 
cookbooks wiil be aade  available and will be maintained via OCX's website for public 
download free of charge. .4dditionally, OGC will providc these cookbooks for inclusion 
in the Global Spatial Data Infrastructure (GSDI) Implemtntation Guide, EIS M i c a  
Website and other interested organizations working in the: area of Spatial Data 
Infrastructure and / or Sustainable Development. 

Implementation Guides developed under this action include the OpenGIS@ Web 
Mapping Server, Web Feature Server, and Web Covera~~:  Server. 

Pilot Plan Implementation 
The pilot plan was implemented and the results were denlmstiated at the WSSD in 
Johannesburg, SA. In addition, the vendor and participait. vchsites remain operational 
today and are contracted to remain so until Auqs t  3 31: 20C4, These sites and up-to-date 



information can be found at hnp l!muu. opengis orglgis$ and foliowing the links to 
GISD-ICP. 



USAID Deliverable Summary, Appendix B 

The pilot plan, which was prepared with Department of State funding (see Appendix A) 
was implemented and the results were demonstrated at the ~ I S S D  in Johannesburg, SA. 
The plan itselfwas submitted in June and approved by U S A D  and DOS for 
implementation In addition, the vendor and participant wi bsites remain operational 
todav and are contracted to remain so until Auwst  3 1. 2001 These sites and up-to-date - 
information can be found at http://www opengis orgigisdl xtd following the links to 
GISD-ICP. 



GISD Project 
Annex 8 

Subcontract With 
University of Georgia (SANREM CRSP) 

IFDC Contract # 01618102 

1. Project Summary Page 
2. Project Memorandum of Understandins 
3. Project Final Report 



1 Project Summary Page L+ 

/ MOU : Universih of Georgia 
/ Lead Implementat~on (S.ASREM CRSP) 
I Organization 

Contact Person i Dr. Constance Seely  
1 S.\\REM 

Management Entity 
1122 Experiment Station Road 
IVatkinsville. G.4 306?7-1422. US.% 
Telephone: 706,769-S956 
cneelv,cuga.edu 

Project'Program and Target Regon  1: Upper Siger Basin: 
Statement of Work 

GIs  and Sustainable Development: Building Capacih- for 
\Ieasuring Carbon from Communities 

The S . Z h X M  CRSP \\.ill build the capacity oicoll3horatins 
Ylalian Scientists in Geographic Information Sysiems such thar 
skills can be utilized in future S.%\RE\l-S\I activities: anti 
advance an i n t e p t e d  GIs database in conjunction wiih a carbon 
baseline linking pre\-iously collected data with data associated 
\vith the carbon project. .4 description o i t he  acti\itiss io bs 
undertaken by S .k \E\4  CRSP. technical procedures to be 
followed. deliverables required. and estimated schedule are 
presented in Attachment 1. Attachment 1 is inco~or21ed 2s L- 

inregal pan of this Memorandum of 'ndersrantim$ I \10C!. 
Collaborating Institutions - Instirut d'Economic Rurale (IER).  \fall 
IFDC Contract Number 0161s 02 ~ 

Budget m o u n t  S i g e d  contract with Uni\. of Ga for S15.iliO on Dscsmhsr 5 .  
- 

2001 
.hendment(s)  Draft Amendment 1 dated Sovember 2 1.  2002. 13 Cons;mcs 

Sss!y nic?diit;ss ;'.nic!es 2.1 Effir:i:-:s D ~ s s  :i!>!rJL- L:? 2 2  
- .. -. 

Finance, hut provides no addirinnA ?x!bnr. - !hers :s ?:!; sh :?  
in line items on the ~ u b a ~ s e m e n r  \tir!i \-.A Teih. 

Extension Ending Date December i I ,  2!102 



1 F Z C P ~ ~ ~ L ~ ~ O ?  

INTERNATIONAL FERTILIZER DiVELOPtlENT CEh'iEA 1 h W L i  SHCA-S. A149XH4 5 6 2  USA DC F.2. Ex 2MC @25E-3E1.5600 
EMAl l - ; t n? ;a i2 l i 3Ccrg  
FIFU 86 256-381.7408 

Rlemorandum of Understanding 

Between 

International Fertilizer De\ elopment Center 
PO Box 3040 

3Tuscle Shoals. AL 35662. C-S.4 

Ilniversity of Georgia Research Foundation. Inc. 
C 0 S.QXE_\I 

l l a n a p n e n t  Entii). 
1122 Expsrimsnt Station Road 

iI'atkinn-ill?. GA 3067'-1122. CS.4 

October 1.2001 



~ p - i $ i C i S  02 

INTERNATIONA! FERTILIZER DEVENPMENT CEKTER * MUSCLE SHOALS. AMAW 3 5 5 2  USA DC p , b  sox 294-10 *X-:E:.iioo 
E M A i ! . g ~ r e a i % F 3 C , c : p  
F-Fa NO 2&3E;-iUls 

Memorandum of Lnderstanding 

Between 

International Fertilizer Development Center 
PO Box 2040 

3luscle Shoals. .4L 35662. rS .4  

L-ni\-emit\. of Georgia Research Foundation. Inc. 
C / O  S t W E 3 I  

>lanagement E n t i e  
1471 Experiment Station Road 

i\'atkins~-ille. G.4 30677-1122. L-S.4 
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Africa" to support the Geoyaphjc. hformatlon for Sustanabie Development (GISD) project 

leading up to the World Summit on Sustainable Developmerlt ('VSSD). 

IFDC will provide US.~ID,'EG.~D/IGS with logistics'. and management support to the 

various partners involved in the implementation of the GISD pl-oject, including transfemng and 

providing overall fiscal oversight to specific "pass-throush" filnds to selected partners who are 

being asked to implement specific GISD activities. This will include work already identified in 

specific proposals from the LTC,  OGC, and several othtr groups located in the four Target 

Regons: Upper Niger Basin, -4f;ican Great Lakes Regior. the Kenya-Tanzania Coastal Zone, 

and the LimpopoiZambeze River Basin Rezion of southern .\frica. 

F D C  will work in close collaborztion with ih(. rcchnical ofticers within US.kID 

providing oversight: Note: The Overall Coordinator is Rchert E. Ford, AEMD - A-gicultural 

Enterprise and Market Development Division within US.4K)'s office of Agriculture and Food 

Security: Robert E. Ford is the Chair ofthe GISD-nVG for ie;;ional Applications sub-goup. 

Close coordination must also occur with co-Chairs of the GISD-IWG for each sub-region. 

They are: Barbara Best (GIEh?:) for the Kenya-Ta-nia CXM Activity; Paul Bartel and Jon 

Anderson (AFR-SD) for the Four ComersiLimpopoiZamhtzi Basin region; Robert Ford for the 

Great LakesIGreat Horn of Africa Region; and Mike McCiakuey (CSAIDIAFR-SD). 

UG.4 (S.LYRERf CRSP) will build the capacity of col!aboratinz - Malian Scientists in 

Geogaphic Information Systems such that skills can be r~tilized in hrure SL4\IiEh?-SM 

aciivities; and advance an in tept -d  GIS database in conjuiction ~ i t h  a carbon baseline linking 

required, and estimated schedule are presented in Attac!iiriznt 1 ,  which is incorporated as an 

in tesa l  part of this Memorandum of Understanding (M0l;j 



2.0 SPECIFIC COSDITIOSS 

2.1 Effectke Dates of JIOIJ 

The effective dates ofthis 3fOLy are October 1. 2nCll -Ss?!c;nh:: 39. 29:!1 
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2.2.1 Use of Funds 

IFDC has fiduciary responsibility of funds I-eceived from U S A D  Under the 

terms of this MOLT, all funds provided t c  UG.4 (Skh 'REM CRSP) shall be 

utilized solely for the purposes indicated in rii: budget under 2.2. Said funds shall 

cover all expenditures necessary for the s m k e s  to be performed by andlor 

arranged by UGA (SANREM CRSP). IFIK shall not be responsible for any 

additional costs (i.e., above US $45,000) inc11rr::d in the performance of the work 

described under this MOU. 

Allowabie Costs 

UGA (S.4hXM CRSP) shall be reimbursed for costs incurred in cawing 

out the purposes of this MOLT, u l i c h  are reasonable, allocable, and 

allowable. 

Reasonable shall mean those costs thxt do not exceed those which would 

be incurred by an oordinarily prudel~l. psrson in the conduct of normal 

business. 

Allocable shall mean those costs that are necessary to theMOU. 

Allowable shall mean those cosrs which are reasonable and allocable, and 

which conform to any limitations set h r t h  in this MOU. 

Prior to incurring a questionable or urique cost, UG-4 (SAN'REM CRSP) 

is encouraged io obtain IFDC's u.ritir,ri i:letcrmination as to a-!letha- the 

u-il] 'he al;owl;U]e. 

Payments 

LFDC shall make payments to UGA (S.4hTEhI CRSP) subject to the receipt of 

h d s  from USMD and based upon receipt isf ;m official invoice from UGA 

(SANREM C X S P ) .  The invoice may be fa:;ed to the official IFDC Business 

Contact indiczted in 2.6.1. The payments sh: 11 be made on a cost reimbursable 

monthly basis based upon UGA (S.4hXE'\I ('KSP)'S submission of financial 

reports, n,hich su5srantia~e costs incunsd in i h t  peri:zrnancz of this h4OU. 



2.2.1 Financial Reports 
. - ,  CG.4 !S.\aEIf CRSP) shall pro\-ide to EDC.  n-iikin 2CJ 62)s ,?i:?.e er.2 :: Z X -  

. . -  
month under ~ h i s  program. a financial repor: indicaiins f.rds r-:ci:-=z -2:. 

IFDC, and funds expended under this >!Or. R e  Enaxla! rs?nr.s 152l ixl.::~ 

accountin2 for all allowab!e cosrs incumd by CG.4 (S.I\RE\I CRS? I i l r is r  :!-s 

progam in accordance wi:h the line item budget a m o ~ c t s  indicc:s? :: 2.2.  C?;i-I 

of docmentarion to support all costs i~cur red  in p e r f o r m ~ x e  ofxvxk  t s x 3 s i  

in this 1 1 0 r  shall be provided to IFDC i i r s q x s : d  by IFDC 1-SAID. 

2.2.5 -4udit 
. . 

UG.4 (S.k\REM CRSP) shall nain:kn books. rscor?s. dc::~~sn:s.  a:: ~ 2 1 - r  

ex-idence in accordance ~ i r h  L-G.4 (S.k\RE\l CRSPj's 1 5 ~ 2 1  z::.?l;zri:.; 

Z n C  x..? CS.A.C) procedures to sufficienrly su'sstantiaie cl;r_rss ro this \ l o r .  &, - 

resenre the risht to examine and L-G.4 iS.L\XE\l C X ? I  c,----s ::. :-.S:s 

a\-ailabie all financial records and docuimsr,ti of  L-G.4 IS..)\=\: CRS?' L 

related to this \1OL. .-in costs that a s  d - r e n i x d  1.v @:her IFDC i-7 L-S;L?) 1;. 

be inconsistent with the te rns  and condi:ions of k i s  \iOU sk i !  i~ -~sC iz t s :y  'ks 

. . .. 
rsfimded io IFDC. L - G  (S.VXEX1 CRSP! is subj,xr 10 15e .-ti: :z::s.:r.-.; r-j 

. . . . p v i s i o n s  of  22 CFR S x t i o n  226.25. LI zcccrdmcc ;v:rr '"- . .  . ' . > _ L . . -  i .  -=~-)'\'3 . -  . 

. . 
Circular A-133. L-G.4 JS.k\XE.\I CRS?] is oSlip!e3 12 r?::::! x::n -.-;, 

requiremexs of 0\3 Ci:cu!ar .X-l?:. L-G.4 (S.i-\?.E\: CF.S?I :I ::<.::::3 :.: 

. .. . .- ha\-e an audit in h i !  : onp l i a~ce  with :':I- 5Lics.ines of C I \ ~  .&:: LX' .is~:?: 

that a cop? of tfs audit r-port will br  r.;hniirttd ro F D C ' s  c>?:?-issr. .i.c:x-::r=. 
. . - . Ssn-ices. 5v I.-G.4 (S?-\XE\f CES?; xir:lln :'-I? !31:) ,&Y~.s .:f :x:?.:::,~ :r 2 s  

audit. 3. ihf s i p i n 2  oichis \!OI.'. L-C.4 i S . ~ . > E \ f  C X S ?  i r:2:sr 9: :!I?: nsrs 

infn;.rnzd $f c>ieryzi. ;"fi :z -7--l.. ..:-I- -\- ~--:1-.\ ' -  .--.--':-nra - . ..... . . .... ... b .- -~ . . . . 

r q x e n e x s  
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Refunds 

If UGA ISAVREM CRSP) earns inisrest on advances under this MOU 

prior to expending the funds for program purposes, UGA (SA\'RF:M 

CRSP) shall remit the interest to LFDC or deduct the same from 

subsequent invoices of planned monthly expenditures in accordance 

with 2.2.3. 

Funds not disbursed to UGA (SAf\'f:EM CRSP) at the time the MOU 

expires or is terminated shall rever: to IFDC, except for such funds 

encumbered by UGA (SANREM CRZ) by a legrally binding transaction 

applicable to this MOU. Any funds advanced to but not expended by UGA 

(SANTREM CRSP) at the rime of expiration or termination of the MOU 

shall bz refunded to IFDC except fcr s x h  funds encumbered by UG,4 

(SKKXEM CRSP) by a legally binding transaction applicable to this 

MOU. 

If, at any time during the life of the MOU, or as a result of final audit, it is 

determined that funds provided under this MOU have been expended for 

purposes not in accordance with the t i .ms  of this MOU, UG.4 (SANREM 

CRSP) shall refund such amount to FIIIC. 

2.4 Subagreements 

It is understood that UGA may canyout the umlc described under this MOU in 

collaboration wiin oi'ners. i~ is further understood t;:;:it funds provided to UG.4 may 5e 

used to support work carried out by collaborating ini;titotions. L G A  shall ensure that the 

specific conditions of this MOLT (is . ,  Section 2.0; S~)ec;!ic Conditions) shall apply to all 

such subageements. 



2.5 Relision of 3lOC Budget 

(a) The app ro~ed  \IOU budget 1s the fnancral expression of L-G4 5 ASXE\! 

. . 
To chanze :he scope or the ohjec:ives of :hs pro-p- zzd 3: r-7-:;s n e  

fundin: allocated among objec:.;ves by more rhzn tsr. y c z r  of 2 s  r x i  

budget amount unless the schedule staies oher.r-iie. 

Addirional fundkg is needed. 

LG.4 [ S . Q X 3 I  CRSPj expexs :he ainomi oiau::,o2:!?.1nCs rs sx:::? 

its needs by more than SS.i)CiO or five percznt cf :k YOL- 3;2?:cr. 
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IFDC Technical 
Dr. Lawrence L. Hammond 
Director, Research and Development Division 
IFDC 
PO Box 2040 
Muscle Shoals, .4L 35662, USA 
Telephone: 2561381-6600, extension 270 
FAX: 2561381-7408 
lhanmond@ifdc.org 
uww.ifdc.org 

IFDC Business 
Mr. John H. Allgood 
Director, Finance, Administration, and Support Services 
IFDC 
PO Box 2040 
Muscle Shoals, AL 35662, USA 
Telephone: 2561381-6600, extension 21 l 
FAX: 2.561381-7408 
jalkoodi@ifdc.org 
www.ifdc.ory 

UGA (S-QA'REM CRSP) Technical~Business -- 

Dr. Constance Neely 
SANXEM 
Management Entity 
1422 Experkem Station Road 
Watkinsville, GA 30677-1422, USA 
Telephone: 70617694956 
cneely@uga.edu 
wwv.uza .ed~ 

Godban L. Pa14 
Executive Vice President 
University of Georgia Research Foundation, lnc. 
616 Boyd Graduate Studies Bldg 
Athens. GA 3C602-7411 

2.6.2 Publications and Media Releases 

If it is UG.4 (SAURF,M CRSP)'s intention tc identify USAID'S contribution to 

any pub!iczion, d e o  or other infc.matici;~'n?eti~ product rzsultin~ horn this 



. -  - 
"This [publication. video or other ir,foma:ionr?.ciia p;oj?ls:r isx::rrii. ,.1:2s ra2: 

possible throurh suppar. pro\-ided by t h s  Cmtzr for E:,-n~-r.ic Grmt!! SX! 

. . A-~culrural  D-velopment. Office of .%~_ic.;lture axd F o d  5s:~~;:. ciz: : X  

terms of the LlOU. The opirjons es?ressz3 Serein 2rz :hose 0 f : k  :.i:?o?:: ard 

do not necessxi.nly reflect the viejvs oiL-SVD."  

. .  . 
.->-..> KG.\ (S?I?XES? CRSP) shall pro\-ide ths rslevant srrarecjc o?:s:::; P -T -.*-..'*- 

package team with one copy of a!l piiblished n-orks 3e\-tILyc2 ,:ndsr :5i  \:Dl- 

and with lists of orhsr winen  \w;k ;lmducsd undsr the \!Or--. 

2.6.3 Reports and Data 
. . 

L7G.\ IS?L\XI\I CRSPI shall send ro :!x IFDC T-chrlczl Cir.:as: at :ks 3 a r e r s  
. . includsd in ;his mon:n;y L; ;~Z. ; .~~~ n-.-..--;: &.. - - 7 ~ - i  .-- -... - . ~ .  - c =?-. ...... - - i  . - 

. . ... . 
subs:acs s a r i s f a ~ t o ~ ~ ~  ;a LFDC. ~Z,: z:.::-::Y . :::?ys . .A:.! > r ~ ! : 2  i 3::cf :~+z 

. . . srz:cs of x:ixitiss heir.s 117i!e7.3kc1 :,2 ::I::?----: :::< 7--:--- r . - . .  ... G..::..- ;.".r- .“. - 
- -  . prevlocs r'l C:T;s. 

JMenustik
SBA



- 
10 

The quarterly reports shall indicate progress . ,>uwd achieving Program objectives 

and implementmg approved work plans The reports shall include, but not be - 
limited to, the following information: 

Status of ach~ebemenr of program goals, :,hjectives, and benchmarks specified - 
in the annual work plan 

Progress or complet~on of components, e rments, or activities asamst planned - 
targets 

Program description 

Other accomplishments or program hi$~l i~hts  

Identification and explanat~on of s l g  3cant problems which hale  been 

encountered 

Description of planned corrective action 

The monthly and quarterly reports may be suhniitted in electronic format and are 

to be delivered !o IFDC - 4 t h  7 calendar da1.s and 20 calendar days, respectively, 

of the end of the reporting period. -4 final reimrl addressing the same 

included in the quarterly report is to be submitted to IFDC by UGA (S .LNG3. I  

CRSP) within 45 calendar days of the endills date of this MOU. The reports 

submitted to CG.4 (S.4NrREM CRSP) to IFDC and supporting materials compiled - 

Officer (e.g., workshop proceedings, PowerPoint presentations, etc.). 
#* 

2.6.4 Termination 
,- 

This aseement may be terminated, in whole x ~n part; by either party at any time 

upon 30 days =:&en notice of termination, 1~:pnn receipt of and in accordance 
,- 

with a termination notice from the IFDC, tilt- VGA (SALEM CRSP) shall take 

immediate action to cease all expendit~res Ena:ic..::d by this MOU and to cancel all 
,- 
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environmental, tax, tariff, and safety laws of the countly would not apply, without 

the prior written approval of IFDC. 

No hnds  or other support provided hereunder may be used in an activity which 

contributes to the violation of internationall!, reco,gized rights of workers in the 

recipient country including those in any des mated zone or area in that country. 

This provision must be included in all subagrsenients. 

2.6.7 Notices 

Any nodce &\:en by eirher party mder &is MC)U shall be sufficient only if in 

writing and delivered in person or faxed to t i c :  iofficial contact persons identified 

in 23.1 

2.6.8 Special Provisions 

UGA ( S A h m M  CRSP) shall comply ni tb  CSAID environmental regulations 

(22 CFR Section 216 "Regulation 16") xrjth respect to the activities to be 

undertaken under this MOU. 

2.6.9 Procurement Policies and Procedures 

Because US.4ID is the sole contributor: 1LS.4ID procurement policies and 

procedures are applicable (22 CFR Section 225 and ADS -308.5.7a). 

2.6.10 Ineligible Countries 

Activities under this agreement may only tie r:aned out in countries that are 

eligible to receive assistance under the Foreisn Assistance Act. UGA ( S A M E M  

CRSP) shall provide FDC in advance a list o~'th.:!se countries where activities a x  

planned under this MOU. 



1.6.11 Entire XIOE 
.. . Unless orhenvise s?scifsd. tbis \IOU ex5odirs  :he ~ n ; i r s  cndrrs:;x:r: ~ . - i - s c :  

. .  . . IFDC and UG.4 (S.k\RE\I CRSP) for 3 s  s s ~ i m  to i s  pro;-xra znc. rr-.- . 253: . 

to contemporaneous rrprssen:a:ions, e i t k r  oral or n r s n .  a-s 5srsb;- . s z s r s x ' s ? .  . 
. . .. . . S o  amend men:^ or chanzes to [his 310L.. inclua:nz. n<:ho1;: :;-n::a:io:. :5r.;ss 

. ,.. in ?he sratement o f w o k  rota1 estimated cost. and p e n ~ d  o f p r f x x x s .  37.2.. 7s 

- . efkctix-e unless made in u-;i:inz and s i y e d  by a-:honzsd rs3r-s?::r:i\-sc <,: : re 

pax7ies. 

FOR .kYD O N  B E H k L F  OF IFDC FOR .kXD O S  B E H V F  OF L-G.4 
(S.LYRE?I CRSP) 

, . r 

Title: 3 : . T ~ L T ~  , -?y 3 >,. L, 1 J.- / 
. , 

, -- 7 d 
L 

Titie: 7'?< .a- .> L, , , 

Date: [ q 3 / 0  ! Date: f i e  7 2 >^.-; 
- - 



GIS and Sustainable Development: 
Building Capacity for Measuring Carbon from Communities 

Background 
. . Recent i?ternrtiond and doxestic workshops h ~ x e  fo::sr.' on ;k sx:i!. ccsncl5: z:i r::irz::.sr-A 

. . i m p o m m e  of t e r ; e s t d  carbon sequescarion a d  :he ; r e n t  25-r)  :o x s s ~ :  232 Z~CX:.-: : z ? i n  ~:T-.;s. 

,....ra-e-. r-i" Rrcently S.4S.A au-zded a p sposz l  sa'h%nrd 5~ k S.L-\XE\l CRS? 2nd 5: S-'' ,.. \ . .-.- . . ......... c.y-1 
. . - .  . . reiated io 'he use ofszte:lite i n z ~ e r )  in r s u ~ x 1 2 r  o: ;=>on se:ucslr-zx~ :il Slzli. i-2: :*:n 

sequestzjon p p o s a l .  n m e d  Carbon !:on C~rr ;n-Cdrs ,  a:-~iirs Z- :x::::enr .r?irc:i7. . . :I :e.:?:?:i 
. . . . .  S.OTcEM CRSP a d  Soi! M~fm2:?rna! CRSP : x r ~ x ~ - x r . - c  arr:.r:r: 235 rrrxrzl r.. ..... 

. . . . . . . . .  . . 
maagrrnen t  resezch es?eriencz m d  resclts :ST e x w z m c  .S.e :2ss:?:22~s :a: .+--. C-- - - - - ; -?  . .- -?-- - -  .i.. :n . . r-. -:-- c :.:-- ----..-' -:-. the soils znd procuc3on s y z ~ x s  of s:mi-&id Il'rst ".z. - 2  C-T :. .... : . . ; . . > A  :---- 

. . . . 
to incorporate in s:ru mesu reaen t s  of Sioptysicd ;:n2i-ons &I: ;r,?:-sa3 r x s . s .  rr.::: ir31l35 
technology rhat could prcvide h e  m e z r  for resrxc:lsrs 2nd Aeclslrr.-zkrrs tc cisxic:c 1.: sr:ix::? 

. . -. h e 2  of cxhon  a i ~ ?  a pazicular :md use 3 c 5 c r .  R .e  C z k n  ixz C?rrzi:?::::! ~ri:: '; :.. i::x 2 
. . . . . - 

u-iq.je s ~ ~ o p ~ n i n  . . rc si=drL7=2cs!y .,?ir:s: isscts 9; - ::?j2:::;::~, rzxr:: :!<-:::c 
. . . ~ . . 

conszxation 2nd ; r%n s:qtrsrxion :r-a%nz - .*.::> r---,.- u,....k-.. 1.1-5 - - :n S ~ I .  

. . . - 
I R:?OT h n  the cspzz workshop: " C x 5 m  SZ~:=~:Z::X, Su~&:.~bi= .:,~,:~::::= - z,: ~ 2 , .  ~ 7 .  .:.:::.. i~=::" ?.::: 2: 

. . . -  . Forid 1\p:e3rc;.2ric~ Orrr"..izc:ic~. ,-,;3!3' t2 r .>--. ; :--- <.-- ...--..........-...-. .... 
. .... .................... ... :.-I -2 . ' .  > : - - . . . . .  . , . fsr.$.e,;L;kFdCz.;=,3rxsn: 'C'-E,, .A::> -..-,-- '-- .-- ...-..... .-I.. ...- I- .................-.... ........ .............- . ...................... >" .,.~. >. - . . - 

Yzicni  [ F O :  US'.=. 
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common to have local research partners with sufficient command of Er &h, and therefore it would not 
be a time- or resource-efficient proposidon to invest in English training beforr GIS training. We 
therefore seek to provide GIS training in French, taking advantage of the t r a i ~ n g  capacity of well- 
established institutions in West Africa. This effoort will prolride %e o p ~ o n ~ l n i t y  for actual iraining in the 
use of GIS as well as the immediate agplication of newly acquired skills r o  update and consolidate 
infomation currently being developed by the CRSPs. 

Objectives 
The objectives of the activity outlined herewith are: 

Building the capacity of collaborating Malian Scientists in G e c p p h i c  Information Systems such 
that skills can be utilized in future SANXEM-SM activities. 
Advancing an integrated GIS database in conjunction with a ca.hori baseline linking previously 
collected data with data associated with the carbon project. 

We propose to advance these objectives by: 
Training two Malian scientists from the insdtut d'Economie Kuzile (EX) in Geographic 
Information Systems. IER is a regular partner in the S.4NWhl CRSP and Soil Management 
CRSP, and a key pmner in the carbon sequesEation project. 7%:: IER researchers selected for 
this training would zome from the IER ofices in Sotuba and Ban:&o. They would undergo a 2-3 
month program in Burkina Faso, to take full advantage of thz French-language training provided 
by the Centre de Systeme d'hformation et de. Tilidttecdon de i3uapdougou. An alternative 
training site will he AGHRYMET in Niger. 
Using the capacity of the trained researchers and the technical hack up of researchers in V i r ~ n i a  
Tech, we will advance the development of remotely sensed products that combine existing and 
new data on land usenand cover, soils and water point iocatior information in northern Mali. 3 y  
assessing carbon baseline in existing field samples, this will ht  incoporated into the GIS 

Expected Outcomes 
The expected outcome of this activity will be as follows: 

Two Malian scientists trained in GIS and capable of mapping the ;oil carbon existing information 
and supponing IER GIS activities in general. 
A prepared database fuily prepzed to capture future dara zsociated with the N.4S.4 proposal. 

This will permit the full use of remotely sensed information in the dew:l:qxnent of project-related outputs 
and will contribute to the World Summit on Sustainable Development in Sepember 2002. By utilizing 

. - . I  ---:*-- --A.-.. ;;n:-;;--.-:-- :- i ,--, -,A iOi!S, remotely sensed imagery io in-vc~ltu:~ uu I I W I I ~ V ~  C U V V ~ ,  aIUYI.IuYLIV1. ill yl_i.ll-_. I I 

:his :;~(ect has :be note~rial :.z h2~;e a ;u'?st2:Iia! ?~sili\': jm.crct !~.i i .zi(!  :illiui&nc D o v e 3  and 
r 2 - A  

improving food security in the region. 



Attachment 1 

DWIFT PROPOSAL DX4f7  P X O P O S . 4  

SAYREM CRSP: "Jumpstart for the Carbon for 
Communities" ActiviQ: 

GIS and Sustainable Development: 
Building Capacity for Measuring Carbon from Communities 

Sail =ban loss is onc of thc ?;in; s m ; i  of th: de~-kx*!i XL-~! x m : e  S u e  3 U--A b l i k ~  
rtnoral through soil mining rcduccs soil fcdiit).. w u u  holding capacity. urC i g z i d d  prdr;&+I?. p r s s k g  
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DRAFT PROPOSAL DRAFT PROPOSAL 

institutions in West Africa. lhis cffofi will pmvidc thc opportunity for actual Z,&i?ing in the use of GIS a9 wcll as 
thc immediate applicadon of ncwly acquired ski& to updatc and wmolidatc ini3mtion currently being dcvcloped 
by the CRSPs. 

Objectives 
The obiectives of the activitv outlined herewith are: 

4~uilding the capacity of o b b i l t i n g  Malisn Scimtisk in Gtogmphic Informadon Systems such that skills 
cah bc ufilized in fuhrrc SAhaEM-SM nctivitiu. 
Advancing an intcgmlcd GIS databuc in wnjunction with a carbon ba;cliuc linking previously coIlcctcd 
data with data associated with thc d o n  project 

We ornoose to advance t+ese obiectives bv: 

- - 
Using the capacity of the trained -&m and the tcFhnical back up of rcscarchcrs i n k & i a  Tcch we 
will advance the heclopmcnt of rcmotcly sensed produdr ffist wmbirc cx.iadng and ncw dnta on land 
usc/land cover, roih and watc~ pabtlocation information innm&mE"Mi 9 y  rstssing carbon besclinc in 
existing ficld samplcs, tbis d b c  incorporated into thc GIS. 

Expected Outcomes 
T h e  cxpcctcd outcome af this activity will bc u follows: 

Two Malien acimhts mined in GIS aad wcapablc of mapping thc sail d m  c-Adng information and 
rupporting IER GIS activities in g c n d .  . A p q m d  &tabarc fully prcparcd m crpturr future data assaciakd with tbc NASA proposal. 

This will pcrmit thc full usc of rcmotcly scmed infmmation in the dcvclopmcnt of project-mlnted outpuk and wil l  
coniriiutc to tbc World Summit on Sustaimble Dcveiopmcnt in Scptcrnba 2WL. By utilizing nmotc!y smscnscd 
imagery to inventory and monitor carbon qucshation in dcpdcd  Wcst Africm soils, this project has thc potmtial 
to haw a substeritial positivc impact towrd allcviafinp poverty and krproving lood security in the region. 

ILLUSTRATIVE Budget 

Training of Malian Scimdsb in Kign or Burhna Fpso - S Z O W  
Csrbon .elysis to u c o q ~ r a t d  csrbcn b m h c  hto tbc G S  - %COCK) 

GIS backstopping to link pmvious data witb ncwpmjat data - S93W 

Total Costs $45000 

(Final budget is dependent on contractual arrangements, e.g. transfer to an eristlng 
Cooperative Agreement between USAIDIAFS and the SANREM CRSP) 

Open GIs Consortium, lnc. 11 Sept., 2001 
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Dr. Constance Neely 
November 22,2002 

I Item 

Travel: 2 trips to Washington, DC 
2 Mali students f ron  Mali to Niamey, Niger, and return 

Subtotal Travel ~- 
Operating Expenses 

a. Carbon Analysis 
b. Subageements: 

Virginia Tech: 
Wages 
Materials and Supplies 
Conrii~uous Charzes 
T:evel 
Induect Costs (26%) 
Totzl Viqinia Tech 

A GRHkMET: 
2 srudents - Waining costs 
Housing 
Insurance 
Food 
Total IER 

Subtotal Subageements 
Subtotal Travel and Operating Expenses 
UG.4 overhead: 35% MTOC 

Total 
US % 
- 

- 
3,000 - 

2,130 

28,203 
33.333 

-411 other terns and conditions of the MOU by and bc tween IFDC and University of 
Georcja Research Foundation, Inc., shall remain in full force and effect. If you concur, 
please return one sizned copy to LFDC for our records. 

Sincel-ely yours, 

, 
President and Chief Execurive Officer 

ACCEPTED .4XD -4GREED TO: 



GIs and Sustainable Development: 
Building Capacity for Measuring Carbon from Communities 

Final Report, October ZOO2 

Report by: Constance L Neely 

Background 
The Geographic Information for Sustainable Development p r o p r n  o;?erd the 
possibility to build a bridge with the recently awarded N.4S.4 carbon project entitled 
"Carbon from Communities: A Satellite View" particularly focused on nrengzhening rh? 
capacity of Malian researchers to fully participate in this projects as equal panners to 
res~erchers based in the United States. ??lis eRort allowed foi f a m d  raining iii h e  use 
of  GIS and remote sensing for two colleagues £?om hlali while affording the oppr tun?~ .  
f x  the immediate application of newly acquired skills to update and con-wlidate 
information currently being developed by the CRSPs on Carbon Seques:ratisn~ 

Objectives 
The objectives of the activity outlined herewith are: 

Building the capacity of collaborating htalian Scientists in Geogaphic 
Information Systems such that skills can be utilized in f m x e  S.X\XSf-S\I 
activities. 
Advancing an integrated GIs database in conjunction kith a carbsn bzssiine 
linking previously collected data with data associated with the carbon pro!ect 

Progress toward Objectives 
Training 
Two scientists f ion  the Malian Institut d'Emnomie Rurale (IER) .xsre rained in GIS 
and remote sensing through a 8-10 week program at . i \Gm?\ lET in Xlzmry X s e r  
with some follow up ?raining at ?he Sotuba research stztion in Bzn;zh, Yfrli. 3 2  E R  
researchers selected for this training came fiom the IER o 5 ; e s  in Sotuba i>k. ;\%ou 
3 d o )  Mop5 (3fokamei Sidi Xohamed Touri). Addiriond s u ~ p o z  %r :\>. .. saiio's training was undemken 55- Dr. Sibiq Tiaoie (iCRiS.lT). ?,lr %lo ?.as 
involved in the remote sensing data cnllection as desciihed Se l r s .  

Data Collection and Database 
With regxrd to the remate seilsing iom?one:it, R z d v  - .  X-XXX (Vkginia Tech) :?as 
worked with Paul Dorzsuamy @SD.I) on t9e in .c:ru a 3  a e A  c d l e z k n  sf 
remotely-sensed data that took place in late .+*st in Slz!i. In cmjunxim u-kh ~ k e  
Carbon &om Communities activities, a two-week fie13 campaign ( . k ~ p s t  11-30, 
2002) for acquistion of data was orgmized by the :en:: sensin_r c~or5inarors sf:Ae 
N.4S.4 team. iZircraft data co!lection over four project sites were co;nple:ed a d  
gound references for the Landuse classification u-ere conduc!ed d x 3 g  :he szne  
period. Randy N'jnne (Virginia Tech), Cun Reynolds (L-SD.4 Foreizn - .k5x~rx?J - - .  
Senice), and Abdou Bailo (IER B a r d o )  Izs p r t  of :he c r ~ . x e  SP:.;!?~ - :ezz ?I r x  



Carbon from Communities and SANREM projects) ccdlected data at over three 
hundred points of known land use in late August. At each point the general land use 
was noted, including both crop and cropping system for ag~cultural fields and 
dominant species for the forested or brushy areas. The location of each point was 
identified via GPS, and one or more photos were take11 to document then current 
conditions. These data are being used in the analysis of remotely-sensed data acquired 
with air- and spaceborne platforms. 

The water points of the Rural Commune of Madiama, Mali (provided by Todd Crane) 
have been converted into an Arcview shape file Each point is associated (by attribute 
tables) with the date of data collection, village, altitudr:, type of water source, depth of 
open wells, rating of water quality, available access, t m n  uses for water, and months 
of usehl water. 

Soil types, contour lines, crop types, town limits, and caher available data have been 
made into maps for Andrt? Dembell Dembele, Bacoro 3all0, Bouba Tokola, Drissa 
Traork Madou Coulibaly, Mory Kanti, Mamato Traorri, Zan Diarra (see following 
attachments). 

Landsat scenes of Madiama and vicinity for the dates of Nov. 28, 1999, April 20, 
2000, and Oct. 29,2000 have been imported into h a g m e .  Bands representing each 
image type (multispectral, 1,2, 3,1, 5,  and 7; thermal, 6.1, and 6.2; and 
panchromatic; 8) were stacked and co-registered using Oct. 29,2000 as the reference 
image. 

A pastoral zone baseline sampling has been conducted in the Malian sites of 
Madiama and Torokoro (197 samples at 3 depths). These samples along with 
samples from the 200012001 commune wide soil suive-i (a total of 143 samples) have 
been analyzed for carboq nitrogen, pH and CEC 

To supplement Landsat Thematic Mapper imagery acquired by the SANREM-CRSP 
and airborne imagery acquired by the Carbon from Coramunities project, purchased 
P ? ~ r L - F  - -iTI.. . . . - :  -.= .. . . UIb1UU~illili;lr cud iii'~iliispecti2 Quiczi rd  i ixges oi ;ie r..:ab;ima area are De;ng , .  . . .  ssea ;n ~ierari~L~cs[ zzaij;sii of iznd use j.z-5 cc~;-. ;ang piace under :he 
auspices of the Carbon &om Communities project. The Iznd use and land cover 
information will be useful by itself but will also be req~ired to facilitate carbon 
modeling efforts which use both DSSAT-CENTURY and EPIC-CENTURY. 

o Other outputs 
Slide sets on this effort related to the GlSD were prepared for the ESRI conference 
(July 8th-12&, 2002) and the WSSD (.4ugust 26th - September 4&, 2002). 

Outcomes 
Malian colleagues trained in GIS and remote sensing ar : ~nialuable to the success of 
the Carbon from Communities work By utilizing remotely sensed imasery to 
inventoiy and moniror cuban sequestration associated wlrh community land 



management practices in degraded West .Lican  soils, this project h2s the parenal :o 
have a substantial positive impact toward alle\iating poveny 2nd imp-wing is35 
security in the region. 
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I Project Summary Page - 

IIOC Association of .L\rnerican Geographers (.\.\G) 
Lead Implementation 
Orpnizarion 
Contact Person Dr. Douglas Richardson 

Director. Division of Research and Stratexic Iniriari\ss 
. U G  
171 0 Sixteenth Street XU' 
Washingon. DC 20009. US.4 
Telephone: 202.231-1150 
F . C :  102'231-2711 
drichardt@ aag.org 
\\xx\.aao_.org 

Proj ectProgram and The Association of  menca can Geographers (.LAG) has suhnii:tsd 
Statement of Work a proposal to CS.4ID for funding to suppon its activities in 

encoura-ng students to use geogaphic ~ ~ e r h o d s  f ~ r  
understanding and demonstrating ho\v a sustainable de\slop;rxnr 
issue affects their cornmunit). and our eanh. 

A 4 G  will u.ork to implement the "\I?. Cornrnunih. O u r  Earth: 
Geographic Learning for Sustainable Development" 
(IIyCOE) project ro encourage srudenrs to use g r 0 ~ 3 p h i c  
merhods for understanding and demonsrraring how a sos:aimh:e 
development issue affects their community and our E z h .  .-\ 
oeographic approach ro analyzing sustainable del-e:o;lmsnt issues - 
n-ill allo\v students to see nex  patterns and riends. and yo ?nd 
solutions to the challenges facing ths furure of c'Lr E 2 2 h .  

Collaboratinz Institutions Institut d'Economic (IERI. 51ali -- 

IFDC Contract Number 01626 07 
Budget Amount CS.ALD amzndment to IFDC contrail For S16.3:1':1 rxeiv:d !.am 

LS.41D on \larch 26, 2U02. Signed con:iact with ;tiG 5 r  
w . n o n  on M Z C ~  2 ~ .  ~ O C Q  - 

.qmendmentis) Amendment 1 to Do\]? Rich?~dson d2ted Yc\-cc?'.er 13. 2':)':';. 
modified .Uicle  2.1 to provide addi:ional Fund; in ;hs 3rnoiinr cf 
S62.5S0 and also modified Article 2.7.1 

Extension Ending Date -- - 



hlemorandum of Understanding 

Between 

International Fertilizer Development Center 
PO Box 2010 

Muscle Shoals, AL 35663, USA 

And 

Association of American Geographers 
17  10 Sixteenth Strsct Nli' 

Yv'ashin~ton, DC 10009, US.\ 

March 15, 2002 



Memorandum of Cnderstandinz 

Behveen 

International Fertilizer Development Center 
PO Box 2010 

hluscle Shoals, A L  35662, 1.S.4 

Association of American Geographers 
1710 Sixteenth Street X\V 

R'ashington, DC 20009, I'S.4 

JMenustik
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Regions: Upper Niger Basin, African Great Lakes Regio:~, tne Kenya-Tanzania Coastal Zone, 

and the Li~npopoiZainbeze River Basin Region of southern 4Gica. 

IFDC will work in close coll~boration with ih:: t~c lu~ica l  officers within USAID 

providing oversight: Note: The Overall Coordinaror is Rokert E. Ford, AEMD - Agricultural 

Enterprise and Market Development Division within USAI3's office of .4griculture and Food 

Security. Robert E. Ford is the Chair of the GISD-I\:G for Xegional Applications sub-group. 

Close coordination must also occur with co-Chail-s 0."  he GISD-IWG for each sub-region. 

They are: Barbara Rest (G/ENV) for the Kenya-Tanzani3 ( Z M  Activity; Paul Bartel and Jon 

Al~derson (AFR-SD) for the Four Corners!Lin~popo!%amhtzi Basin region; Robert Ford for the 

Great LakesIGreat Horn of Africa Region; and Mike h4cGahuey (USAIDIAFR-SD). 

AAG will work to implement the "My Community, Our Earth: Geographic Learning for 

Sustainable Development" jh4yCOE) project. A descriptior c~f the activities to be undertaken by 

A4G, technical procedures to be followed, deliverables r~quired, and estimated schedule are 

presented in Attachment 1_ which is incorporated as an integral part of this Memorandum of 

Understanding (MOU). 



2.0 SPECIFIC CONDITIOXS 

2.1 Effective Dates of SIOC 

The effecrive dates of this S.lOU are \!arch 1 1 .  21362 - Ss?:snkr 3. ':I,:: 

- 
Item Total 

1 CS S 
1 Personnel i 2,001:! 
/ Travel ?,I:I[I~, 
I Equipment 
' Operatins Expenses 10,(1[i  - 
i Subtotal 25,000 

JMenustik
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.4llowahle Costs 

.LAG shall be reimbursed for costs in~urrsd in carrying out the purposes of 

this MOU, which are reasonable, alloczbie, and allowable. 

Reasonable shall mean those costs t h : ~  30 not exceed those which would 

be incurred by an ordinarily prudert person in the conduct of normal 

business. 

Aliocable shall mean those costs which are necessary to the MOU. 

Allowable shall mean those costs whic!~ are reasonable and allocable, and 

which conform to any limitations set f'1rt11 in this MOU. 

Prior to incurring a questionable or 11nique cost, AAG is encouraged to 

obtain IFDC's written deterniinatiorl as to whether the cost will be 

allowable. 

2.2.3 Payments 

IFDC shall make payments to M G  subject ro the receipt of hnds  from USMD 

and based upon receipt of an official invoice from AAG. The invoice may be 

faxed to the official IFDC Business Contact indicated in 2.6.1. The payments 

shall be made on a monthly basis based upon 4AG's submission of monthly 

financial reports (2.2.4 Financial Reports) which 3e:ail actual costs incurred in the 

performance of this MOLJ. 

2.2.4 Financizi Reports 

A4G shall provide to IFDC, within 20 days tE the end of each month under this 

program, a financial report that shall include accounting for all allowable costs 

incurred by AAG under the program in accrr3znce with the line item budget 

amounts indica~ed in 2.2. Copies of tlocumri.~rtion to support all costs incurred 

in performance of work described in this MOr! shall be made available to IFDC 

upon request by USAID. 
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purposes not in accordance with the terms of this MOU, AAG shall refund 

such amount lo IFDC. 

2.3 Language 

The MOU has been executed in English, which s  all be the binding and controlling 

language for interpretat1011 of the terms and co~ldit~on; o'rhis MOU. 

2.4 Subagreements 

It is understood that AAG may carryout the u ~ r k  described under this MOU in 

collaboration with others. It is further understood tliat funds provided to AAG may be 

used to support work carried out by collaborating i1mtitc:ions. AAG shall ensure that the 

specific conditions of this MOU (i.e., Section 2.0, Speciiic Conditions) shall apply to all 

such subageernents. 

2.5 Rwision of RlOU Budget 

(a) The. approved MOU budget is the financi~ii expression of AAG's program. 

(b) AAG shall immediately request approval from IFDC when there is reason to 

helieve that within the newt 30 calendar days a revision of the approved MOU 

budget will be necessary for anjl of the fol!:~\v!~q reasons: 

To change the scope or the ohjectix.: of the progran andlor revise the 

hnding dlocated among objectixres hy :nore rhan let1 percent of the total 

budget Z m o M  unless rile schedui- st-ztts o:hcrwise. 

Additional funding is needed. 

.4AG expects the amount of authorizeci h n d s  to exceed its needs by more 

than $5,000 or five percent of the MOL budget, vhichever is greater. 

(c) Esc~zpt as required by orher pro\isic~ns of tiis MOU specifically sraled to be 

an exception from this provision, F D C  shrill not be obligated to reimburse 

.44G for cnsts incrrxed in excess nf rhe tor?! arnomt obligated under 11x 

MOU. . t 4 G  shall not be obligated ro conrir~ui: performance under the MOU 

(including ecrions uiider the "Trrrnineiicn l'r::cdures" provision) or othmvise 



2.6 Other Terms and Conditions 
. . 

The fo!loning rsrms and condirions, which are applicable ia  rhs \ !CI- '  b.. -12 --:;.'.s?n 

LS.4ID and IFDC, shz!l be inrsgral p u  nf ihis Agrssmm?. 

2.6.1 Official Contacts 

The contac:j undsr this \,IOU ior all okiciai con:3c:s ?r? 2s kii!;i;';: 

IFDC Technical 
Dr. La\<~snce L. Hammond 
Director. Ressarch and Dsl-elo>menr Division 
IFDC 
PO Box 2010 
Muscle Shoa!s, AL 35662, YS.1 

. - - -  
Telephone: 156;381-6SC1'1. sx:sns~nn i "J 

F.02 256t381-7408 
!'nammond ;7ifdio;c 
v . ~ \ - ~ . i f d c . o r ~  



AAG 'TechnicalIBusiness 
Dr. Douglas Richardson 
Director, Division of Research and S;rategic nitiatives 
AAG 
171 0 Sixteenth Street NW 
Washington, DC 20009, USA 
Telephone: 202i234-3450 
FAX: 20212342743 
dricha--dtB,aa~.or~ 
~ l " " . O T I ?  

2.6.2 Publications and Media Releases 

If it is tL4G's intention to identify tI:SAIL)':< contribution to any publication, 

video or other informationfmedia product rewlting from this MOU, .4AG shall 

state that the \-iews expressed by the author(:-) do not necessarily reflect those of 

USAID. .4cknowIedgements should identify ?he sponsoring USAID Office and 

Bureau or Mission as well es USAID substantially as follows: 

"This [publication, video or other informatior'luedia project (specific)] was made 

possible tluough sspport provided by the Center for Economic Growth and 

Agricuhral Development, Office of .4griculture and Food Security, under the 

terms cf  the MOU. The opinions expressed herein are those of the au?hor(s) and 

do not necessarily reflect the views of USAID " 

.4.4G shaii provide i'ne relevant strategic ob i~x ive  or results package team with 

one copy of all published works developed uniier ;his MOU and with lists of other 

written work produced under the MOU. 

Excr.pt as otherwise provided in the terms 3nd conditions of the MOT_!, AAG is 

free to copyright any books, publications, or orher copyrightable materials 

developed in the course of or under this M O U  hut USAID reserves a royalty-free 

nonexclusive and i:re~ocab!e righ: 'o reproduc?: piblish, or o;heiwise use, and to 

authorize orhers to use the work for U S .  G r w r i ~ ~ n t  purposes. 



, .  . , .  . The qumerly rspons shall indicate progress roxvzrc! ac:lie\-!~:g ?r>zrzz. .-;-is:::\ 2s 

and impiementing appro\.ed work ?ians. T'lx :s?ortj sk.:! i:-.t!c!s. 5::: :LC>: i-: 

Iimitsd to? the fo l lo \vin~ inforniaarion: 
. - . Status of achievement of ?rogrmi goals, o b j s c t i v ~ ~ .  222 '5~xilz-.z:!:.< ix::::l;l 

in the annual work plan 
. . 

Progress or completion of components. s1s:xn:s. or xr:-.::i:i 'grizs: 1.:xr.:.i 

tarsets 

Program dsscription 

Orher accomplislxnsnrs $or prograni hlghligiits 
. . .  . Idsntification and s\;pl3nation of significa~:; pr;s3:sr>i ,:.:i::i 7.2:: ;:-:I 

encountered 

Description of plannej  csrrectiw acrion 
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2.6.4 Termination 

This agreement may be terminated, in whol: .Jr in part, by either party at ally time 

upon 30 days written notice of termination, l$on receipt of and in accordance 

with a termination notice from the IFDC, &.ACT shall take iinmediate action to 

cease all expenditures financed by rhis MOLl and to cancel all unliquidated 

obligaiions if possible. Further, upon receipt of notice of tern~ination, AAG shall 

not enier into any further obligations under this h4OU. 

2.6.5 Dispute Settiement 

Because of the nature of this agreemen1 and legal status of the respective 

organizations engaged under this MOIJ, reccinciliation of disputes which cannot 

be handled anlicably will be settled under rhc iaws of the state of Alabama. Any 

such settlement rendered in the stare of Alahal-n:l shall be final and binding. 

2.6.6 Investment Promotions 

No funds or other support provided hereundtr may be used in a program or 

activity reasonably likely to involve the relocation or expansion outside of the 

United States of an enterprise located in the IJnited Srates if non-US production in 

such relocation or expansion replaces somi. or all of the production of, and 

reduces the n,mber of employees at, said ente~prise in the United States. 

No funds or other support provided hereunder may be used in a program or 

activity the purpose of which is the establislmment or development in a foreign 

country of any export processing zone or dei;ignated area where the labor, 

environmental. Tax, tariff, and safety laws of 11,e country would not apply, without 

the prior written approval of IFDC. 

No funds or other suppon pro~ided  her-eunk . m y  be wed in an acti\,ity which 

c o h b a t e s  to h e  violarioii of intema~ionally -:.xgr;ized righ;s of in the 



. recipisnt count? inciuding :hose in a y  dcsic!:i~td zons or ire. :c :x: :?i:::r:-. 

This provision must be inclu3t2 in al! j u h ~ r s s m s n r s .  

2.6.7 Non-Liabilih 
" ~ . . IFDC does not assume l iabil ir~ for zn! chid 2.7 :l.ims ! ~ i  2 3 2 2 - 1  :::six J.X: 

ofthis VIOL. 
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SBA



- 
12 

- 
changes to this MOU, including, without limiration, changes in the statement of 

work, total estimared cost, and period of p w f m ~ a n c e ,  shall he effective unless - 
made i:.~ writing and signed by authorized reprcssntatives of the parties. 

FOR AND ON BEHALF OF IFDC 

N a m .  B ~ :  ww&m3 V O H d  

- 
Title: 

BY 
h nON 

Date: 9 - 2 - 0 s  

- 
FOR A\I)  ON BEHALF OF AAG 

A 

.- 
WITNESS: 



\I!. Cornmunit?., Our Earth: 
Geographic Learning for Sustainable Developrnenr 

Goal: 
. . 

To encourase studsnrs to use geographic mshods for un3erjrandinr - arid 2s1x1:i:rit:nz n , ;n  3 

sustainable de\tlopment issue affscts rhsir cornnuni:? mil aur Emh. 

JMenustik
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To present results clearly with maps, images, and graphs at inrenational events in 2002, such 
as the World Summit for Sustainable Development ( W S ~ . ; ~ : I  in Johannesburg, South Africa 
and on the Internet 
To demonstrate the power of geography and GIS to parti:ipants at WSSD and interested 
individuals world wide via the Inrernet and other Lzenues 

Sustainable Development Themes: 
Biodiversity 
Climate Change 
Deforestation 
Environmental Pollution 
Food Production 
Freshwa~er Supply 
Health and Disease 
Urbanization 
Mountain Development 
Poverty Reduction 
Rural Development 

Implementation and Schedule: 
An extensive outreach effort wil! be directzd in the early xvinter and spring of 2002 at 
high schools and universities throughout the world. 1 his will involve many international 
program and organizations that have expressed inremt iri supporting the program. 
Schools and/or students will be asked to register by emiil, web, mail, or fax in order to 
receive a resource kit in 2002, and will be asked to suomit a project in May 2002 
according to a set of ds5ned criteria. 
Conlpleted projects will he assembled and the best p ~ j e c t s  in each sustainable 
development theme (e.2. health and disease, freshwritt,r supply, etc.) will be selected for 
ii~clusion in the exhibit at WSSD and other internarinnal Events during July-December 
2002. 
.buy illtimz~Gr;ai ::f gecgraP!;.y and ;us:cLnayic &:,;c.lopmini it-:x U I I  review rhe 
c::3-.mi??d ..-- 92>jec~s. 
The Association of American Geographers (AAG) is ihe no~~-profit fiscal agent and 
administrative coordinator of the My Conununiry, OUT- Earth (MyCOE) project. 

Current Sponsors: 
P.ssociaiion of Americm (3eograpliers (AAG) 
National Geozraphic Society 
ESRI, Inc. 
United Nations Environment Programme (UNEP) 
US Departmen: of Agriculture 
US Agency for Inter~ational Development 



Management Team: 
Association of 2merican Ge~_rrap!xrs I Fiscd a_rsn! m d  a!:;ini;:r;::., t c:e:rtin:::ri 
National Geographic S x i s i y  
ESRI, Inc. 
United Nations Environment P r ~ p m m e  

Timeframe: 
October 2001 - December 2001 

.L\cti~iries and Deliverables: 
. . Desip,  develop, and disssmina~e brochures and pasrers around the \vil:l? rsgarxr.: :bs \I! 

Comun in . :  Our Earth project. Del-slop and implenienr an eval~3:ivc . z m c r n ?  - f c r  I?.: -. *. .- .:- - - A  -;- 

received. .Xrrangs for and conduct the sho\\.casing of selected mdcn r  projscs 2: ir.!-rr.ai~:.d - .  and US conferences and meetings, and on the n.orld L\.ide Coartix:e ~3: ac:i\::iss . I  tn- 
- . sponsors and o h e r  organizations in the conduct of [he ahoy? a:rivities. ?ra\.i& z?i:s :.: 2.1 

brochures, posters. and orher marerials to CS.4ID for use in i:s p rog r r rx  

Contact: 
Dou%lrs Richardson, PhD 
Director, Research and Strategic Iniriativss 
Association of . b e r i c a n  G-ogapher; 
1710 Sixteenth Street SW 
Washington, DC 10009-3 198 
(201) 231-1450 
d r i c h a r d ~ , a a ~ . o r ~  



L 

- INTERNAilOHAL FERTILIZER DEVELOPMEkT CEkTER * hfUSCLE SHDA-E. A26XMA 2%: CSA DC F.D. XI 2MO * ? % - ~ E ~ . C S I I Q  - EMAlL.ge~e:aiGiFDC.oq 
Xo\-slriber 18.23Q2 E!X NO. ZjE.W;-?UiB 

3. Dau:!as Richardson 
. .  . 

Director, Division of Rssezrch and Strats9c 1n:rizrxss 
.k%G 
7 - 7  
1 ; 10 Siatzsnth Szeet ST\- 
\!-ashinz?on, DC 20009 

Amendment Sumber 1 to \IOC between International Ferrilizer Det e l n p r n e n t  Center 
(IFDC) and Association of American Geozraphers (.%.%G) 

2.1 Finance 
T:,?? .,vo:k io bs y:fom:d under this \loL S-i:? :'.n?.-.::j 3y LS.A13 xlr i?  r:i -:.ts 

. .  * . . 
charfieled ro ETJC. E D C  j!,all ?ya.,.;ce p2:-,2;>,z ta A-2.G :- ... -.----+.- - =  - ... .... .a-- - 
a-d condi;ior.s d - s cdxd  in :!I% \,~IL- .A-\G s:-.2:j :?::::> s..(:~c~~::.::.:s - 25 . . 

,, . .., , - >  .."-.-- "" 7.. 2sccjj.n: to 333;)017 f:.n2in5 a ~ ~ n r ~ : ~ z . : ; : s  2:;i :h- - 3  . - . . .. . . ..: - . - .  . . . .  ... -.,- ic,;l;.'.o:ari::z - ix:i:::::x:s. Ti-.? ci:ix~:r,c :.125 i-.~:.z?:: :: .... 1.. .:..- 
.A.fi>?nLz2>l :o:5 l--s 552.5 SQ 3s 5:;~.\;.?: 

- .  . .  . . - > -  ~~. - . .  The :s;i~.a:eC :otai LIECS zvz::zbi? :a .k4G 1 c~~zi:.:. :-:z?: z:~.: -::: :: > - ? .  ~ ~ : :-> -~ . .  . . . .  
. . .. . .,:L:<:-:c :~::-.:: :...A:,:...: ::, a:jj;jo2z! &x2ugr sf sfi2.is<:] jbz]] " s5i.i : i s  

2: ~p. .~. !  - '  . 
. . 

- . . .  - - - - . . . . , 5 -  - , - .  -. . . .  :...: - -  - -  . . . - .  , . : _ : 
__. _ _ . . _ I _ , i l  . . . . _ I _ I  . . .  . . - . _ _  .~L. . ~. . , . - . . - .. - - -  

ob!:sz:ed in :':I: zr.io.m~ P I  5:. .: > . i  
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Dr. Douzlas Richardson 
Kovember 18, 2002 

2.2.1 Use of Funds 
IE'DC has fiduciary responsibility of fcr ds I-eceived from USAID. Under the 
terns of tlus MOU, all funds PI-01-ided 1:) PLAG shall be utilized solely for the 
purposes indicated in the budget ~mdet. 2.2. Said funds shall cover all 
expenditures neczssary for tbe services 13 be perfomxed by andior arranged by 
AAG, including additional activiries ar~d support to be provided by the My 
Community on Earh  (XyCOE) ac:tiviry, specifically covering activities related 
to the WSSD exhibit duriny the period ?.cgust 12-September 7, 2002. IFDC 
shall not be responsible for any a6dition:il. costs incurred in the performance of 
the work described under this .4lnendme.it 

All the terms a d  conditions of th. hlOU by and betwe-:I IFDC and AAG shall remain in full 
force and effect. 

Please retum on: s iyzd  copy of thls Amendment to IFX '  

Sincerely yours, 

~. " -  &' 
.&it H. Roy 
Pres~dent and Ch~ef  Executix e Officer 

ACCEPTED AXD -4GREED TO: 



FIN.4L REPORT 
MvCOEIGISD Project 
For IFDC and US.kID 



Description of the overall program 

The Goal of My Community, Our Earth is to encourage studcnts to use geographic 
methods for understanding and demonstrating how a sustainable development issue 
affects their comrnunity and our Earth. 

A geographic approach to analyzing sustainable dcvelopmint issues allows students to 
see new patterns and trends, and to find solutions to the chdlcnges facing the future of 
our Earth. Students at the high school and university lcvel wen: given tools and other 
materials in a resource kit to analyze a sustainable developlnent theme that is important to 
them. They explored this issue at the local community, waxrshed, district, or other 
geographic scale. Their analyses involved surveying, chaflrting; mapping, and writing 
about the local issues and focused on using geographic analysis to find solutions for 
sustainability. Teams and individuals had used either digitil tools (geographic 
information systcms - GIS) or more traditional manual me-hods (hand-dram maps and 
charts) to complete the project. 

The results of the students' work submitted as a project to :he "My Community, Our 
Earth" program. The projects were assembled by the proje;:t organizers and prepared for 
display at relevant international fora, where decision make:-s and professionals involved 
with sustainable development could review the solutions that the students developed. 

The history of the MyCOE effort began with a multi-instihitional response to 
sustainable development needs prior to the World Summit Tor Sustainable Development 
(WSSD) in Johannesburg, South Africa. The project was developed with the aim of 
involving secondary school, college, and university studcns worldwide at the local level 
with the global ideas championed at the WSSD. Slated 2s Fc~ilowup tcn years after the 
Rio Conference in 1992, the WSSD presented the oppoitur ity to showcase progess made 
in many communities as a result of earlier environmental efforts. The MyCOE 
organizers desired to create an international progam that would bring these themes to 
light in local contexts, involve youth in geographic learning, and showcase positive 

to :he ir.teria50r.a! decisior: =&ing com-.--iq a WSED. '& re..!? w ~ s  
!21mchii?g of the My Co=~ui?~ ty~  Our Earth progarn in Z O i l  u.iih sponsorship by the 
IDB, National Geographic Society, United Nations Envirorimental Program, Association 
of American Geographers, Environmental Systems Reseamh I-rstitute, Inc., US Agency 
for International Development, and others. The Association of American Geographers 
provided administrative coordination and served as Secretdriat. MyCOE was one of the 
first Type 2 projects accepted by the US presidential deiqiiion lo be pmented at the 
WSSD in Johannesburg, South Africa. 



Status of achievino program goals. objectives and benchmarks specified 
in the annual work plan 

The general objectives of rhe MyCOE pro-mm as specified in :he \vork plan are: 

To conduct an international studenrproject at high school and uniwrsrn, levels ro 
demonstrate approaches to surtainable de~dopmenr 

Projects were received from middle schools, secondary or high schools, and 
collegeluni\~eniry level participants around the theme of sustainable devel~pmcn:. 

To raise au.areness internarionnllj~ o f  rhe importance cfgeogra*d:j. in 5caling wi:h 
issues of susrainable developrne~~t 

During the 2001-2002 cycle, the MyCOE program reached out :o over 2.M0 schools a d  
youth programs in 103 countries. Demonstra:ing :he power of analyzing infamzian 
geographically, the axached maps depict :he correlation beween the scope of :he 
MyCOE program and u-hsre ~ ~ ? i ~ ~ - m i s s i o n s  counrics and nonnission ;oun%es rhsr 
may be eligible for nortpresence aczivities are located. The beneficiaries of :he \IyCOE 
pro,gam are located in many \ulncrable regions of the world wherc- susainable 
development practices are critical to achieving balance amons environx:n:al. sozial and 
economic issues. Their sus:ainable solutions ha\e been achoulsd_rsd variously by 
international organizations, local organizations, the press, and na:ional level goxrrmcn: 
officials. For example, the Minisrry of Land and Environmmt in Jamaica pblicly 
acknowledged ;he smdents of Wolmer's Girls School in Kingston on GIS Day. Tncse 
students had completed a MyCOE projec: u-hich assessed issues rc1a:sd to abandoned 
buildings in their neighborhood, mapped out a proposed plan for urban rt.newa1. and 
ul:ima:ely ieceived addirional fundins :a irqlexenr sorne of :h:ir r x x m d x i a s .  

To advance geographic learning intcrnationall~~, and cncouraze s r u d ~ m  :o ic,-rr: 
about geographicperspecti~,es, rnethodnlogies, and rechnoio,oies rhgt c2n ne+ 

address sustainable de~dopment  problems 
- .  . 

Our sponsors and pamers providsd reso.Jrc: marerials 2nd 1ir.l~ :a x : . r x s  i x  ms s s p  
ail: dc\:c:spms2; sf i;d:en: p;iij-:;s. ;>,&; y* iE~;y~: -sz~  5::22z:; ::$ <:->;::.: 
teams from 24 countries, aided by more than 500 volunteer mexors. suh;rri::cd pr:jr:s 
to the initial My Community, Our Earth program in 2002. .4 mmber 3f :hse  u.e- 
selected by a panel of knowledgeable and distingished geographers and polic>xakers :o 
be showcased at many venues around the world. S?!dsnts slrbmi~ing top p ro je :~  
received various priz-s (such as GPS reicivers, ed;ica:ional inaiciialsi in addiriJn :<-I 

special r e c o ~ i r i o n .  



These 40 chapters, referred to as "Agenda 21," were identificd as the environmental and 
sustainable development issues that need to be addressed ir, .:he 21'' CenNV. The themes 
highlighted in this project are provided to foster ideas by students and institutions of 
higher learning. These are: Biodiversity, Climate Change, Forest Management, Energy, 
Environmental Pollution, Food Production, Freshwater Supply, Health and Disease, 
Urbanization, Mountain Development, Poverty Reduction, and Rural Development. 

To present re.i-ults cleariy with maps, images, and  graph.^ at international events in 
2002, such as the World Summit for Sustainable D e i d  pnrmt (WSSD) in 
Johannesburg, South Africa and on the Internet 

Ten projects were selected by an evaluation committee anti wcre prepared and displayed 
at the WSSD. All ofthe projects for which permission wa!; (obtained are showcased on 
the website (~; .zeomapl iv .orr /s~~sta i~lable) .  

To demonstrate t h e p o ~ v r  ofgeography and GIS topa.ticipants at WSSD and 
interested individuals world wide via the Internrt and other venues 

In addition to ?he WSSD, select projects were displayed and hishlighted at the following 
meetings: 

USDA (Washington, DC), October 16 and November 7,2002 
IDB (Washington, DC), November 20,2002 ((;IS Day) 
NCSE (Washington, DC), January 30-3 1,2003 

0 AAG Annual Meeting (New Orleans), March 5-8, 2003 
IDB Annual Meeting (Milan), March 23-15, 2003 
Warional4-H Conference, (Washington DCi April 2003 
UN CSDI  I Partnerships Fair Event (New York) April 29,2003 

Promess or completion of components, elements or activities, aoainst 
planned target 

Each of the targets specified in the original workplan have been met or exceeded: 
rn An extensive outreach effort was directed in the early winter and spring of 2002 at 

, . L:.+ sc;^^^?" "-^ ..* .... -".* i i i i s  i i i iuitci i  ...'...) LuuLa uLL,vcALics thrczghsit :he w d d .  --'-'- '----' --=-> 

intsr:arional z r o z a z  ~ 2 6  erEa?.iz2ti.3-s -~ri:h i-?rcsr$ in gjstzirzl\le . - u 

development. 
0 Schools andlor students were asked to register by email, web, mail, or fax in order 

to receive a resource kit in 2002, and submitted prc.j~:ct in May 2002 according to 
the set of defined criteria. 
Completed projccts were assembled and the Scst p-qjccts were selected for 
inclusion in the exhibit at WSSD and other interna:i,-ma1 events during July- 
December 2002. 

0 An international panel of geography and sustainah:e dcvclopment experts 
reviewed ?he submitted prajects. 
As Secretariat, ihe Association of American Geog:q:~hers (AAG) served as the 
nowprofit fiscal azcnt and administrative coordinarr n f  rhe My Community, Our 
Earth (MjCOE) project. 

8 -  

1- 

1- 

,= 

.- 

,- 

.- 

jl' ; ,- 



Final deliverables 

The following deliverables lis's the minimum provided by ihe program. and exceeds ::la: 
specified in the original work plan. 

Tens of thousands of My Community. Our Earth brochures and posters were 
designed, developed, and disseminat-d aromd the world. 
The evaluative pro,gam for the projec:~ received was implemented, resuking in 
the showcasing of projects at the WSSD in Johannesburg. 
k 4 G  and partners arranged for and conducted the showcasing of these and o:h-r 
selected sludent projects at in:cmational and US conferences ard meezings. and 
on the World 'Jl'ide Web, including a; the C'SD.4, IDB, SCSE.  AAG. Sa:ional 1- 
H and oiher conferences, culminaiing most recen:ly in a presen:a:ion and xh ib i :  
at the LX C S D I  1 Partnerships Fair Event in Xew York (..4pril 29.7903). 
.4s Secretariat, the .4.4G caordina:e the activiries of :he sponsors and other 
organizations in the conduct of the above activities. P a m m  inc ldcd  Inzcr- 
American Development Bank. Sational Geogra?hic Socie;?.. Sa:ional Oceanic 
and Atmospheric Administration. United Sations Environment Procranne. US 
Depamnent of .4griculrure, US Forest Senice,  US D e p a m e n t  of S:a:e. US 
.4gency for International Development, with support from :he 3x1 Corpxxion .  
ERDAS, and Colombia Earthscape among many o:her orzaniz~:ions. 
Copies of all brochures, posters. pwcrpoin:s, letterhead. flyers, and orher 
materials have been pro\-ided to USAID for use in i:s pro-mmi. 

Other accomplishments and maior hiohlights ofproeram 
implementation 

In addition to rhe e s a a  accomplishments mentioned above, :he program h% ~ 5 c ~ c d  
leaders and the public powerful examples of geo-gaphic learning for sx:ainable 
development. Through the efforts of participanrs, pfilicy nakeri.  decisisn inake~s.  
professionals, and rhe public can learn innova:ive ways to address i x a l  i s ~ e s  of 
s s a i n a i l i  By hrin$nz :he con::?ts piamo;cd by in:mxianal  sl;n:i~. 3:: 

. . 
sustainable de\~elopmenr "doan !o eavh." :hs p r o r a i  is pcj!r!i.ned to i n f c x  I ~ c i l .  
regional, and na:ior,al environrnexal pli:). a!xm real issucs cor,i:;m:in_c ii~:i?n.. ::?rx;:? 
the eyes of those who will bear this csponsibilin. in rhe f~:~re.  :he n:x! genfrxion. 
Within the context of sustainable development. geo-mphic informalion and 
geotechnologies can be used effectively to sxenghen public adninisrra:ion. augmen! 

. . 
cornunit) .  !r?s:iz:ior.s, and cnha;e  dcm3crci.c processes. TI: \i!CcJE ? r . ~ z m  . .  .. .. 
demonsrates local e f f o ~  by y m n g  p-opie !owaro o.211212g 30:: s~i:zlr.a5lc 
communities ~vhile it also exemplifies inter-ins:ir~:ional and in:crna:ional roopen:ion. 
Their projects senre as tangible illustrations of ;he poienrial of gcogaphic learn in^ for 
civic education and nobilizarion of civil socier). :hat are pa? of :hc p m x i i e  of 
sus:ainable development. 



Identification and explanation of significant problems or delavs related 
to achievement of objectives or activities. 

None. All objectives were met and exceeded 

Financial report 

All expenses were incurred and paid according to the amended budget of the original 
MOU agreement with IFDC. In add~tion, far more monq was spent on these activities. 
If additional funds are available under this memorandum, u r request that they be applied 
to unfunded needs of the MyCOE program. 



Global Presence of My Comniunity Our Earth and USAID* 

, . , , , , , , . I 
L . y r d  ' Iriuildns nor! rr~isr~or! ~ x ~ ~ l i l l ~ e s  (liyhl purplc) 
I: :: .I ~, .! .o t  , %A13 H , ~ , ,  lha1 ale eliy~ble for non pfesence acllvllles. 

Ur:?l..LbhI)HlltUYItI 

I . * a  *,..<It <" h,. IG*l , ,  *,.,"., 
Mnlr i n o ! ! a n ( d  *'..51(1 
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GISD Project 
Annex 10 

Subcontract With 

World Resources Institute (WRI) 
IFDC Contract # 01628/02 

1. Project Summary Page 
2. Project Memorandum of Understanding 
3. Project Final Report 



! Proiect Summarv Page 
J ~ , ..+ 

>IOU I U'orld Resources Institute (\VRI) 
Lead Implementation Organization 
Contact Person Mr. Daniel B. Tunstall 

Director, Information P r o p m  
IVRl 
10 G Street \T 
IVashingon. DC 20002. CS.4 
Telephone: 202'729-7788 
F.LY: 702.729-7775 
danG\\-ri.org 
\~-u-w.~VRI.orz 

Project,Progam and Statement of Environmental Information and SDI Stratezies in 
Work Southern Africa 

\\XI \\-ill work to impismmt the "Erxironmsn:al 
Information and SDI Strategies in Sourhem .4kic;l" in 
suppon of the GISD project by und:?.akin_r rhr?e 
activities in support of the GISD prfijrct in sx :hsm 
.i\frica. These include: \Vritins a gealnfoma:ion 
statement, workshop organization and pa~icipat ion in 
Sairobi. \vork I\-ith CSXID staiiand other southsm 
.4fncan collea,oues to prspare a s!nrh~sis paper 

--won. (brochure) of the work dons in the ,&,' - 
Collaborating Institutions 
IFDC Contract Sumber  01628 02 
Budzet Amount Si-med contract wi:h 11x1 S . v . 3 p t ~ i i )  03 \lrc!: :!. Y ~ ' ~  
.hendment(s)  \-one 
Extension Ending Date -- 



iFBC321623 02 

INTERNATIONAL FERTI!IZER DEVELOPMENT CENTER MUSCLE SrlOALS. AIAhhlA ?=2 USA DC P.i! BOX 2MG 0!3-38'.5iN 
EMAlL~geoeraiSIFDC.crp 
?!IFAX NO. 25381-7408 

R'lemorandum of Understanding 

International Fertilizer Development Center 
PO Box 2010 

\4uscle Shoals, AL 35661, LSA 

\I'orld Resources Institute (\\.RI) 
10 G Street. 3 E  

Suite 800 
IVashington, DC 20W13. US.\ 



1 

- INTERNATIONAL FERTILIZER DEVELOPMENT :ENTER * h W L E  SHCLS A!ABAh\A 3 5 3  CSA DC P o  box  2Mn e?i6 381 Goo 
EMAIL.qenca l2 lFOC cpp 
ELEFU NO. 2%-381-!t08 

hlernorandum of Cnderstanding 

- Between 

International Fertilizer Development Center 
PO Box 2040 

l lusc le  Shoals, AL 3 5 6 6 2 ,  L-S.4 

And 

\\'orld Resources Institute (\\-RI) 
10 G Street, S E  

Suite 8 0 0  
\\'asbington. DC 10002 .  CS.4 

1.0 ISTRODUCTIOS .ksD ST.4TE.\IEST O F  \ \ORK 
. The Unitsd Stat-s A ~ e n c y  for Intsrnatix31 Dsvsio-~rnsn! !L.S.4;21 t ~ s  srrtrs: :r:J z:i 

.4zrssmsnt - \vith IFDC far IFDC to und:mke a ?:3j:,ct +:.;:i::d 'Q.!:;: S::: fcr ~?C~:-::.LT: - i ?  
- - -  .%mca2' to scppon h e  Geographic l n b ~ . a : i m  f x  Ss;:i::;5le Di. ,> a'-?-:-.- L i b ~  i! . ( k , h 3 1  7r:i;:c: 

leadin2 up to the \Yorld Summit on Suj:ainaSl? De\-slopxs::! (I1;SS3). 

IFDC \\-ill pro\-i;ie U3iID EG.AD . i I S  :r-I:h 10ci:ic;: - 232  -:zr,~~srne:,: - ;.;?p::, :J :::: 
. . 

\.znous pamers  invo!\.ed in ths iin?!smsnra!lsn o i :h s  GISD 772-ec:. i-.::-Zirc - ::;:;::-:;z - c . , i  

pro\.i&5 o\.eraii fij:;! o;.2rji$h; ;o ; ? -c - -yc  - 1.1 "oLjj.;!;--- ,,.u.,;r~ . .. - !;.,-.35 ~ :,? :f:f.::=: :?:.:-:-; '? : ~ : ?  2:: - 
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being asked to implement specific GISD activities. This vill include work already identified in 

specific proposals from the hTC,  OGC, and several oh:r  goups located in the four Target 

Regions: Upper Niger Basin, African Great Lakes Regim. the Kenya-Tanzania Coastal Zone, 

and the LimpopoIZambeze River Basin Region of southern Africa. 

IFDC will work in close collaboration uith rh: technical officers within U S A D  

providing oversight: Xote: The Overall Coordinator is Ii.-ibcrt E. Ford, AEMD - .4gricultural 

Enterprise and Market Development Division within USAID'S office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-IWG for Regional Applications sub-group. 

Close coordination must also occur with co-Chairs ( ~ f  the GISD-IWG for each sub-region. 

They are: Barbara Best (GIENV) for the Kenya-'Tanzani;. CZM Activity; Paul Bartel and Jon 

Anderson (.4FR-SD) for the Four CornersILimpopo'Zamb~.;:i Basin region; Robert Ford for the 

Great LakesIGreat Horn of Africa Region; and Mike McCraIiiiey (USAIDIAFR-SD). 

WRI will work to implement the "Environment;;l Information and SDI Strategies in 

Southern Africa" in support of the GISD project. .4 descri:)lion of the activities to be undertaken 

by WRI, technical procedures to be followed, deliverable:. :-eyuired, and estimated schedule are 

presented in Attachment 1, which is incorporated as an integral part of this Memorandum of 

Understanding (MOU). 



2.0 SPECIFIC COSDITIOSS 

2.1 Effective Dates of RIOU 

The effectwe dates of t h ~ s  510U ar- \larch 72, 20'12 - Ssptsxh?: ;13. 7 t ,2 

2.2 Finance 

The lvork to be performed under this MOU is bsing ilnancsd hy LS.UD \i::i ;i! LnLs 
. cha~meled to IFDC. IFDC sha!l provide funding to \\XI in ac:ordzi:s ,A::? .,... r---~s .- .... 

and conditions described in this MOU. \!?U shall develo? subaFermrs as ns:sssz?-? tJ 

.. . support funding arrangsments and the work ro bs p:ifomisd ?I\. !IS :~ : !2~:222g  

institutions. The estimated funds zvail2ble to \1R1 ta:d US Si0,!1!13 2s fo:ls\\-i: 

Item Total 

I C S  S 
! Personnel 1.715 
/ Travel 7. 11:10 

-. I Communications 125 
/ Research Expsnses . - - -  

1 Q,'?,)!., 

/ Subtotal 21,770 
I Indirect 6 18.07O b 7 - 7 ,  Y., 
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Allowable Costs 

WRI shall he reimbursed for costs in .ured  in can-ying out the purposes of 

this MOU, which are reasonable, alloc ritdz, and allowable. 

Reasonable shall mean those costs th:it do not exceed those which would 

be incurred by an ordinarily prudert person in the conduct of normal 

business. 

Allocable shall mean those costs which are necessary to the MOU. 

Allowable shall mean those costs whch are reasonable and allocable, and 

which conform to any limitations set t'orth in this MOU. 

Prior to incurring a questionable or unique cost, MrRI is encouraged to 

obtain IFDC's written de tem~inat io~ as to whether the cost will be 

allowable. 

2.2.3 Payments 

IFDC shall make paymznts to WRI subject to the receipt of funds from USAID 

and based upon receipt of an official invoice from WRI. The invoice may be 

faxed to the official IFDC Business Contact indicated in 2.6.1. The payments 

shall he  made upon TRI ' s  submission c f  financial reports (2.2.4 Financial 

Reports), which detail actual costs incurred in ).he performance of this MOU. 

2.2.1 Financial Reports 
. .. VErll sh2U pro:ide to I F K  financial rzpr i :<  as inaicaied under 2.i.j (paym.;nts) 

that shail include accounting for all allonai,;e costs incurred by W W  under the 

program in accordance with the line item buiig,et amounts indicated in 2.2. Copies 

of documentation to support all costs incuneci in performance of work described 

in this MOU shall be made avaiiable to IFDC: upon request by USAID. 



2.2.5 Audit 
. . 

R R I  shall maintain books, r~cords ,  documsn:~, and other s;-i<s?.:s in x : s r i z c t  

n i th  WW's  usual accounring procedures tu ;uificiently s:i';.s:an:ix:s ;h-;r:s - ts 

this MOU. F D C  and LS.4ID r e s e n t  :he right to ssanir .e m d  \\RI z~re:s :a 
. . 

make available all financial records and documents of \\X 2s ;s!xs;i !a !n:s 

>10L1. . h y  costs that arc detemiined by ri:her IFDC or LS.\13 to 5s i x x s i s : s n t  
- . .  ni th  the terms and conditions of this \:OU shall imnsAars!y be r s : x x a  rs 

IFDC. LITU is subject to thc audit ~u ide l inss  and p:ovisixs o i  2 2  CFR 

Sec!ion 226.26. In accordance \vi!h the prs;.ijions of OJIB C:r:,is .A- i  3 3 .  '<\XI 

is obligated to comply with the requirements of OSIB C i r i u k  .? - i33  ';\XI Is 

required to have an audit in full compliance wi!h the zuidslines of 0x13 .-\-I 3.7 

and agrees thar a copy of the audit r q o n  :vi!l b: subrnir!sd ru IFDC's ;,.:?:pis.x. 
. . 

.4ccountin~ Services, by  TVTU \vi!hin !h im (.?(I) days of comple!i~n a i  :is z:d:t. 

By the jisninz uf:his \IOU, \<XI states :hat they ~ Y C X  i~:f~>-~:3 :ef, .;T!?XX:?~. 

and a g e  to comply ivith the applicahlz :on-?liznc: requi;ensn!s. 
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purposes not in accordance w t h  the t* rlns of this MOU, WRI shall refund 

such amount to IFDC. 

2.3 Language 

The MOU has been executed in English, which shall be the binding and controlling 

language for interpretation of the terms and c~oridi~icri~s ofthis MOU. 

2.4 Subagreements 

It is understood that WRI may canyout the w:nk described under this MOU in 

collaboration with others. It is further understood that funds provided to WRI may be 

used to support work carried out by collaborating i:lstitutions. U W  shall ensure that the 

specific conditions of this MOU (i.e., Section 2.0, 5.pecific Conditions) shall apply to all 

such subagreements. 

2.5 Revision of RlOU Budget 

(a) The approved MOU budget is the financal expression of W s  program. 

(b) i&RI shall immediately request appro\,ai from IFDC when there is reason to 

believe that within the next 30 calendar days a revision of the approved MOU 

budget will be necessary for any of the fi)liowing reasons: 

To change the scope or the objecti;:cs of the program andlor revise the 

funding allocated among objectivss k j i  more than ten percenr of the total 

budget anio-unt unless fhe schedule sares otherwise. 

Additional funding is needed. 

. WRI expects the amount of authori:~ed funds to exceed its needs by more 

than $5,000 or five percent of the MOU budget, whichever is greater. 

(c) Except as required by other provisic::~ of this MOU specifically stated to be 

an exception from this provision, IFDC shall not be obligated to reimburse 

?VRI for costs incurred in e x e s s  of [he total amount obligated under the 

MOU. WRI shall not be obligated to continue performance under the MOU 

(including actions under !he "Tennina~i >?I Procedures" provision) or o~henvise 



to incur costs in excess of the amount oSligi:ed w d s r  ::7s \IQL-. ~ n l s s s  -7.i 
. . 

until F D C  has notified !\XI in ;vn:inz :ha: such 3bljgz!~d ama.:?.: ,725 1s53 

increased and has specifisd rhe nsn. \IOL- ro:al 3 5 3 ~ : : .  

2.6 Other Terms and Conditions 

Thc folloning terns and condirions, {vhich 3;s applicable !o ths 110' 3 i  2nd knv?en  

US.4ID and IFDC, shall be intqrzl  par! of :his Agrssment. 

2.6.1 Official Contacts 

The contacts undsr rhis ? lOC far all oificisl conrxrs are 2s Ca:ii'a-<: 

IFDC Technical 
Dr. Lalvrence L. Hammond 
Dirsctor, Research and Devslo?men! Division 
IFDC 
PO Box 2010 
Muscle Shoals, 2L 35661, US.\ 
Telephone 256'iSI-6600. extsr.sion 2-1 
FA=: 256/351-7168 



WRl TechnicalBusiness 
Mr. Daniel B. Tunstail 
Directsr, Information Program 
U'RI 
10 G Srreet NE 
Washington, DC 20002, USA 
Telephone: 203729.7788 
FAX: 2021729-7775 

2.6.2 Publications and Media Releases 

If it is W U ' s  intention to identify USAID's ::ontribution to any publication, video 

or othzr infonnation'media product resulting iiom this MOU, WRI shall state that 

the vizws expressed by the author(s) do no1 necessarily reflect those of USAID. 

Acknowledgemei~ts should identify the sporisoring USAID Office and Bureau or 

Mission as well as USAID substantially as f(~llo\vs: 

"This [publication, video or other informationimedia project (specific)] was made 

possible through support provided by the Center for Economic Growth and 

Agricultural Development, Office of Agriculture and Food Security, under the 

terns of the MOU. The opinions expressec herein are those of the author(s) and 

do not necessarily reflect the views of USAID" 

7.  - \"<d ".-"I* ---..:2 *L- - - ,  . . .  . 
a l l o i ~  ;Iliivrue MG  l levant siTategc iitljncilve or resuits package team wiin 

one copy of all published works developed i;ndsr this MOU and with lists of other 

written work produced under the MO1J. 

Except as otherwise provided in the terns and conditions of the MOU, WRI is 

free to copyright any books, puhlicarions, or other copyri~htable nlaterials 

developed in  he course of or under this hiiOli, hut USAID reserves a royalty-free 

nonexclusive and inevocahle g h t  to reproc!iice, publish; or othenvise use, and to 

authorize o;hers to use the work for U.S. (;o.vi:mment purposes. 



2.6.3 Reports and  Data 
, . ii7U shall send to ths IFDC Tschiical Contact at :he s32:ejj :r.cl.~& :n ti::s 

. - MOU, monthly and quarterly progress r s p m s  ir. 2 f a x  an3 j i lS%:~~:s i?::i!ZC:3r]l 

. . 
to IFDC. The monthly rs3orts \vill provide a 5 r f  repor: on !hs s:zr-s cf azi\-:ties 

being undertaken to implsment this ~ ro j ec t  du-ng [he ?;rviolis 3'1 h \ s .  

The quarterly reports shall indicate progress totyard achieving P T I ? ~ : ~  05.jec:ives 

and implementing approved tvork plans. The repozs if,dl in:!xie. 5x1 not 5- 

limited to, the iollo\vinz information: 
. - 

Status of achievement of program goa!s. ohjscti\-rs. 2nd 5 s x i x r l s  s:s:;~:d 

in the annual ivork plan 
. . 

Prog~ess or completion of components. slerntnts, or 3ct:vi:iea 2c3i-i: - :lam:.? 

targets 

Progam description 

Other accornplirhmsnrs or prosran? his!?!i~_.hts 
. . .  . 

Identification and esp!anation of siLr.l:?c~nt pm5isr.s : . ~ : C E  x v e  5sen 

encountered 

Description of planned correcri\-s action 
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2.6.4 Termination 

This agreement may be terminated, in whole or in part, by either party at any time 

upon :30 days written notice of termination. 2pon receipt of and in accordance 

with a. termination notice from the IFDC, ',YR1 shall take immediate action to 

cease all expenditures financed by this MOU and to cancel all unliquidated 

obligations if possible. Further, upon receipt of notice of termination, WRI shall 

not enrer into any further obligations under ikis MOU. 

2.6.5 Dispute Settlement 

Because of the nature of this agreement and legal status of the respective 

organizations engaged under this MOU, recor~ciliation of disputes which cannot 

be handled amicably will be settled under tl-: laws of the state of Alabama. Any 

such settlement rendered in the state of .41ab;n1a shall be final and binding. 

2.6.6 Investment Promotions 

No funds or other support provided hercu:ltler may be used in a program or 

activity reasonably likely to involve the relocation or expansion outside of the 

United States of an enteqrise located in the ihited States if non-US production in 

such relocation or expansion replaces solre or all of the production of, and 

reduces the number of employees at, said ents.:rprise in the United States. 

Xo funds or oilier suppar( provided here~ntier may be used in a program or 

activity the purpose of which is the establishment or development in a foreign 

country of any export processing zone o -  dmignated area where the labor, 

environmental, tax, tariff, and safety laws of [he country would not apply, wirhout 

the prior written approval of IFDC. 

No funds or other support provided lizreuncm may be used in an activity which 

contributes to  he ~iolation of internatior.4iy i-eco~nized rizhts of workers in the 



recipient country including those in any dssig:a!:3 202s 0: zrs? :n ::la: :,>cr.rr). 

This provision must be included in dl jiih3grsemsr.!s. 

2.6.7 Non-Liability 
. . 

LFDC does nor assume liability far any third party claims fi,r Crx-zsi  x-ii:ns - 2::: 

of this !VIOL. 

2.6.8 Notices 

. h y  notice given by ei!her pany under this YlOU shall 5: jc:iic:ent m!y i i  in 

~vriring and de l i~ered  in person or faxed !a rhz official c o r . : ~ :  ?srjonS itrn:i!;.-d 

in 3 . 1  

2.6.10 Procurement Policies and Procedures 

Bzcause US-%ID is the sole con!rih:tor. LS.\ID ?racli:s?it.r.; po:iciss 2-4 
- ? * . , - - 

procedures arc applicable (,21 CFR Sec!!on 226 m d  .%Db : I > . : .  r t .  
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changes to this MOU, including, without lirijtation, changes in the statement of 

work, total estimated cost, and period of p d m n a n c e ,  shall be effective unless 

made in writing and signed by authorized rqrtsentatives of the parties. 



Environmental  Information and SDI S t r a t q i e s  in Southern .-\frica (GISD) 

-. will undertake three activities in suppon of ths GISD projrc: in so-:'r.sm .2.5:?. : n s j s  
include: 

1.  GEOISFORRl.-ITIOS ST.-ITE.\lEST. \{XI in co:!aboratior, \\-:!!I the ;;31-.-.-.\?.:~2 SGO.  
. - . . 

EIS-.4friia, n i l 1  prepare a statement on the imponancs of g s o ~ n l o ~ x i o n  In ~h: r q l s n .  .\ 
white paper, tentatively entitled, Geo-information Sgpporis Dscisix-\:zkLr.c :n .\<5:a. .%I - 
EIS--4frica Position Paper, \vill be prepared by Elizajsth G x i n ,  Co-Dirs::?:. rIS-.\:jca's 
Programme Committee. The papsr n.ill outline and dacumtnt why gsoir:fsrmarior. is nak i : :~  3 

such an important contribution to decision-making and ho\v inis fieid c s i d  be e.;??nd:d ta 
do much more in the region. \Vith a focus on buildins spatial da:a infmrti-.ic!zs a: x x i ~ r . a l  

. - 
level, the Statement nil! call for policies promotin? grsarsr public accsjs lo gsa-ir . ixnaticn;  
in\restments in collection of basic digital data; imp1:msn:a:ion of gss-ir.iorn-xion s t s 2 x 2 s ;  

. . 
documentation of geo-information resources; capacity b ~ ~ i l d i n c  - :hro:zh x::s:!s. t r ~ ~ : ,  - .  
and education; increased use geo-information tschnologiss; and i:ii:ir:ion ~ i z r , ? c a r r . i  - . 12: :::s 

, . .  . 
de\~elopnicnt of spatial data iniraitruc;urss. Ths i:aismsnt .x.ill he ?~r .~s : sd  m;i ::.is 
available on the Interns: in English and Frsn:h, and it \vill be ~ s e d  a: :he GISD s z : t s n  . . -4frica \vorkshop, planned for .\pi1 7-13 to m s a c e  c ~ l l s 2 s u s s  :n 2 ~:s:.x~i;.: ;.: ? 2 x  i5 

inplemsnt SDI appioarhss in ihslr counirits. 

2. \ V O W S H O P  ORG.LYIZ.4TIOX AND P.%RTICIP.-ITIOX. ~'sN ax! E S . \ f k a  
. . 

coileagues will help organize the .\pril 7-13 meeting in Sairobi for rhsjs so::hsrn Arr.cm 
g o u p s  preparing GIS applications for prsssntarions zt ',.\-SSD. EIS-.i.f?:z 3x:d ? . s r k r s  
ivill assist in developing the azenda, identifying r . x ? s ~ s  i l  i'ls r-.in, ?.?A ?r:.:iir.r . . xi?.rn:s 
on successful GIS applicz!ions. 

. . .  
3. SYNTHESIS P.%PER, EIs-.$.fsca staff aI>J B a z j  1%. i l l  .,,vart: ,,:~::: l--S.5<3 ::-.;; -. . ,- . -.'.-a- ...-. . . . . -." southex African colleag~xs to p s p a i e  a j>-ii:heji pa2c.r i b r x k x s j  sf:':;? .r.;.:..: I;..- ... ..,- 

. . . . .  , 7T<.s.i <: . ~ .  region, ivhlch ivill 5: presented zr \VSSD. This ?2?e: (!xs::;.~:ri x i : '  \.: ... ; ~: . . -.- 
outreach to those agsndinE :he "lsntu 2 - 4  h i r % - ! ;  , h ?  h-- ----:'-:-. ..-a . - - - -  -. ..- .. , . '  - -..- ..._...._.... ' A , , - . .  ,..>\ ...... : > :  .. .:. . i i \  - - 

. . 
ac:iviries have had on policy- and ds i i i ion-mkin;  ::I :k4z region. 

- .  
5 ,  P.%RTICIP.LYT TR%\.EL T O  THE REGIOX.  V . X  snd EIS-.i1ni3 v.-:11 arra:gs i~ 

. . .  
for :he trays1 and per disms of ons or more so.i~.hsm Sf:iiz:. GIS svps-s ro isj : j t  :n :::s 

. . . . - 
d e s l g  23d irlpi:msnta:ian of ?I: s o x i l ~ ~ l  .:.:z:z: ,.:.~:is:.~:,? 27.3 ::I :...:.?,:x :.: 1.:.>3 
activitiss in Johannesburz, dcpsndin: on funding 2nd 2s-d. 

JMenustik
SBA



INTERNRTIONRL FERTILIZER DEVELOPMENT GENTER 8 MUSCLE SHOALS, RLABAMA 35662 USA DC P O BOX 2040 *256.381.6600 
EMAll.general@IFDC.org 

June 1 1,2002 
TELEFAX NO. 256481-7408 

Mr. Daniel B. Tunstall 
Director, Information Program 
WRI 
10 G Street NE 
Washington, 3 C  20002 

Dear Mr. Tunstall: 

Amendment Number 1 to MOU between IFDC and M'RI to implement the "Environmental 
Information and SDI Strategies in Southern Africa" in support of the GISD Project 

This document will serve as -4mendment 1 to the above-mentimed MOU. The parties to this h?OU 
agee  to the following modificat~on to the above-mentioned h1( 

. . 

2.2 Finance 
The work to be perfomed under this MOU is being f nariced by USAID with all funds 
channeled to IFDC. IFDC shall irovide funding to V'IU in accordance with the temls 
and conditions described in :his MOU. \W shall develop subagreements as necessary to 
support funding arrangements and the work to be y f o r m e d  by its collaborating 
i t i i i i s .  Th'z e;tinm;d ilmds a\-ai!&!e to T'CRJ :n::11 '3 S30:000 2s follows: 

1 Direct Costs I Total US $ 1 

/ ~ a c i l i @  Costs (21.11':'O') --- 

I~ostage and Delivery Senices 
, 

1 !. 11 htotall 26.8451 

- -- 
/Telephone (Long Distance) 

L - -- TOT - 4L El - -DGET - 30.0001 

I 851 
1871 

Ih~liscellaneous Costs I O! 



Mr. D a i e l  B. Tunstall 
June 1 1,2002 

2.6.2 Publications and Media Releases . .  . . . If it is R X ' s  intention ;o identi+: L-S.'IID's co.-.:5jxion ro i z y  ?2::::2:!12. Y=?. ?: 

-..- v:rxs other information'rnedia product res'drinz %om this \IOU, Tix sk i !  xr:: <-.?: +"- 

expressed by the author(~) do not nezesszri!). r e f i x ~  : k s t  of CS.LQ. .::~rn~:i-!sl:szsn:s . --  
siouid identify the sponsoring L T V D  Offirice and auisau or Slission 25 \y:s:i zs _ >.G3 
subsrantiaIIy as fol1ou.s: 

. -  ,. 
"This [publication, video or other infomarionmedia pro::.:: is?s:;r;:~* \\-as = a t e  
possible through support provided by Economic G:on7h .\*.cul:i;re 21i T-7;- .EC-.Kl  . . under the terms of the MOL7. Xie opinions expressrd n:rs:n zrt rbzst ?i 5 s  x::k $ 1  
and do not necessarily reflect the views e i  CS.UD." 

. . 
WRI shall provide t ie  reievant stra:egic objecrive or rss:!:s 3xk2:t :sz1: x;:n 511:. cx)' - .  
of all pub:ished ~voiks devsloped ander :his S10U x ~ d  ivi::? I l x ;  2: c::-.,-: -?.Y::t: .xcrk 
produced under the \[OF. 

ACCEPTED .OB AGREED TO: 

JMenustik
SBA



World Resources Ins- 

GISD Final Report for USAID and IFDC 

April 12002 through September 30,2002 

W U  agreed to undertake a number of tasks in support of the Geographic Information for 
Sustainable Development project. Some of these tasks were modified as the project took 
shape. Throughout this 12 month period, WRI staff have csnsistently been available to 
work with USAID and GISD collaborators to plan and implement the project and ensure 
that the ideas and lessons learned from the project will be bl-ought to bear on the future of 
geospatial information in Africa. 

Task 1. Geoinformation Statement 

WRI staff, worked closely with the pan-African N O ,  EIS-.4f?ica, to complete the 
preparation, peer review, revision, publication, and distribution of the geoinformation 
statement, entitled, "Geoinformation Supports Decision-Mak ing in Africa: An EIS-Africa 
Position Paper." Elizabeth Gavin, Acting Executive Director of EIS-Africa, was the 
principal author. 

Copies of the statement were made available on the Open CLS Website for GISD and the 
EIS-Africa website. The Statement is available in French and English and was presented 
and discussed at workshops in Bamako, Mali; Asmara, Eritrea, and Nairobi, Kenya. 
Furthermore, the statement was circulated electronically to experts and officials in most 
Af?ican countries and distributed at the July AMCEN meetings in Kampala, Uganda. It 
was also printed (5,000 copies in French and English) and distributed at the GlSD booth 
in Johannesburg. And, it was referenced in the EIS-Africa electronic newsletter, EIS- 
News, which reached over 1,200 users directly. 

The Statement was used to show the value and use of GIs and remote sensing in Africa 
by highlighting successful applications It also called for greater efforts to be made by 
countries and the international comxni ty  to develop the ur.derlying insti~~tional and 
poiicy structures which are needed to sus~ain the devziopment and use of spatial data ar 
cmntiy and regional levels 

The Statement had considerable influence through discussions at WSSD and from its use 
in policy dia!cgues znd media outreach. It was also used in fbllow-up discussions in 
Spatial Data Infrastructure workshops with the Economic C'ommission for Africa and in 
the development of a set of guidelines on the development of SDI at muntry level. 

We believe the Statement has had significant effect by puttin? the need for Spzitial Data 
Infrastructure on the agenda within -4frican institutions and over the nexq two years, we 
expect to considerable attention paid to this issue 



For example, at a recent workshop hosted by L X P ' s  Division on Early \Yarning and 
.4ssessment, which has the responsibility to plan and implement the Affican 
Environmental Information Network, the "Data Group" recommended thar .XEIS canduct 
rapid assessments of country's SDI capacity and plans in order to srrengthen the 
development of core data sets and indicators, leading to the preparation of national srate 
of environment reports, sub-regional environmental reports, and the nen  .U?ican 
Environmental Outlook. 

Task 2. GISD Workshop for East and Southern Africa 

W N  staff helped organize and participate in the GISD Workshop, held in Sairobi. Kenya 
during the week of April 8-11. WRI staff assisted by chairing sessions and preparing 
detailed notes and summaries of a number of the discussions. 

The workshop resulted in the identification of a set of high quality case studies from rhe 
East and Southern African regions, which were displayed at WSSD The \i-orksho;, \vzs 
also successful in identifying a set of guidelines for case study presenters to follow in 
preparing their posters and power-point presentations at Q'SSD. It also identified ;he 
issues that have to be addressed if geographic information is going to be used on a 
consistent basis to assess, plan, manage, and sustain the natural resource base and agro- 
ecosystems of the region. And, during the last day, we were able to identify both barriers 
and opporfunities that GISD collaborators will have to address ro sustain i k  G I s 3  
project into the hture. 

Copies of notes and materials from the workshop were made available on :he GISD 
website. 

The ideas senerated from this workshop ha\,e helped to shape :he future of GISD (See 
Task 3.)  

Task 3. Synthesis Paper 

ABer much discussion, it was de i idd  ihat iiW ;iuld nor be ini  ol.~e;I i:: $2 

development of the fka! GISD repo;: and brochure. Ixstead \YRI cor,:inced :3 

participate in meetings of the GISD collaborators in \Vashington and iarer in 

. . 
W'RI did work .~i:h CS.UIX.Giica Burzaii and X G ,  Inc ;o piepare i\ia *%<is sna-fi-:n$ 
i\frican-wide GIs-based indicators. One poster captured m2;s on Dem,xpphic, 
Infrastructure, and Governance Trends; the second poster displayed m2;s cn A_rrlci:-r? 
and Forest Conditions. A poa-er-point presentation was prepared to 3c:ornpny :his 
display. 



Task 4. Forum on Geospatial Information for Africa 

WRI staff traveled to Johannesburg and participated in thf GlSDMrSSD preparations, 
presentations, and most notably in the development of the plans for the Forum on 
Geospatial Information in Africa We helped organlze anti participate in numerous 
meetings during the two-weeks of WSSD in which ihe pr~nciples, partnerships, and plans 
for the Forum were developed Later, we worked with EIj-Africa to develop a draft 
budget and with UNlTAR and U S A D  staff to develop sht r t  term plans for meetings of 
the Forum 

WRI staff also worked on the draft Type I1 Partnership between the United States, Italy, 
and many other organizations In the end, the Type II Partnership was dropped and a 
separate agreement between the governments of the Unite1 l States and Italy was drafted 
WRI staff did not participate in this final drafting of this agreement 

Task 5. Financial Assistance to African Experts to attend WSSD. WRI provided 
some financial support to Andre Bassole, Chairman of EIS-Africa, to attend WSSD. As 
all the GISD collaborators b o w ,  Andre was asked by the U S .  government to represent 
GISD during the one day seminar on partnerships. His presentation as a GISD 
collaborator was clearly the highpoint in showing that GISD was a collaboration of 
Micans  and northern experts in geospatial information. 

Final Note. 

Although it was not a formal task within the GISD agreement, WRI staff have continued 
to support the development and follow-up of GISD activities including: 

discussions of the Forum at the EIS-Africa Annual General Meeting in Pretoria; 
attendance at the XAS/ US Government one day w)rkshop on lessons learned at 
WSSD from the preparation ofihe "Down to Earth-' study by the National 
Research Council and the GISD project; 

s attendance at the AETN stakeholders meeting in Pretoria; and 
attendance at the USAID Community of Practice M'orkshop. 

It has been our intent throughout this project to bring African experience and experts to 
bear on the process and we believe that has been successhlly achieved. Furthermore, it 
has been the intent of V;RI to assist USAiD and collaborators in pianning a follow-up 
activity that seeks to expand the development and use of gwcpatial information in 
Afkica. During this period of evaluation and planning we ":lave identified a number of 
principles which we believe can strenghen geospatial information in .Africa (and in other 
developing regions) and have shared these principles as fomdations for US government 
activities and projects. These include: 



Strengthening and expanding the role of SDI at country, sub-regional. and 
regional levels; 
Assisting countries to compile and maintain core data bases needed to devrio;, 
indicators of sustainable development, 
Development and implementation of data policies. nhich will help open access rs 
information and give citizens greater opponunity to participate in  decisions that 
affect them; 
Promote appropriate geo-spatial technologies in suppon of natural resaurce 
management, environmental quality, sustainable agriculture. and orher key Uses of 
geo-spatial information; 
Expand training and education through African university programs, the ?%ate 
sector, and international institutional support; 
Support the rapidly growing number of data networks that include -4fncans and 
assist Africans to develop the capacity to make this information a~ai!able 
throughout the region and globally; 
Support applications of geospatial information for sustainable development and 
promote the development of lessons learned, best practices. and harmanized 
guidelines. 

It is exciting to see some of these themes being captured by ofticials in rhe 5 
government and in hfrican institutions. \7U seeks to continue this col1abo:ation wirh 
USAID and other government agencies, the private sector, universities, SGOs. an2. of 
course, our many collezg~es in Africa 

We very much appreciate the support provided by CS-4ID and IFDC in :his pr3ject 

Dan Tunstall, 
Director 
Infsrxatisn Pi35az1 
World Resources Institute 
l 0 G  St. hX 
Washington D.C. 20002 
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Project Summary Pase 
hlOU \Vorld \\'ildlife Fund. Inc. (\\'\IF) 
Lead Implementation 

Oantzatlon Or, -- - 

Contact Person 

1 Pro j e~ t~Proga rn  and 
I Statement of Work 

Kate S e ~ v m a n  
Director. East and Southern Africa 

I World \Vildlife FundKS 
1 I250 21th Street. S IV 
I \Vashingon, DC 20910-1 175. CS.4 I Tel: 202-776-9524 
I : Fax: 202-861-8377 
kate.ne\\mani;i\t-\\-fus.orz 
\V\VF GIs  STRATEGIC SUPPORT ASD .AX.\L\-SIS FOR 
SOCTHERU .\FRIC;\ 

\Vl$-F \\.ill lvork to create an axvarsness of the value ~f rsn~orel>. 
sensed data and GIS technologies as a natural resource 
management tool and initiate a p rogam aimed ar building 
canacitv to allow \V\\+ ~ersonnel  and associates in southern and r - 
eastern Afnca to make effecti\.e use of rhe rechnolo~es .  

Collaborating Institutions 
IFDC Contract Sumber  01629 U2 
Budzet .I\mount Signed contract with \i-\\7 for S50.000 on Slarch 2 - .  2111'2 
.4mendment(s) .L\mendment 1 dated Soyember 19 ro Lee Zahnov moiii5sd 

.i\rricle 2.1 Effecti\.e Dares of \IOL-. 
Extension Ending Date Januan  3 1.2003 
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INTERNATIONAL FERTILIZER DEVELOPMENT CENTER h W C L E  SHOALS A U K M A  5 6 2  USA DC P o  Bcx zMc 1256-381.66oo 
EMlL.gen~ra l41FDC or! 

Rlemorandum of Understanding EEiU NO 255-381-7408 

Between 

International Fertilizer Development Center 
PO Box 2030 

Muscle Shoals. AL 35662, US.\ 

And 

January 21, Z O O 2  

I . _. 
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INTiRNATlOtiAL FiRTlLiZER DEVELOPttENT CENER MLISi!i S:OLS, AMAMA 2562 USA DC P 0. 3CX 2CJ0 o?56.3EI-6600 

!MAIL-gene:al5lFDC.org 
FEW 110 25381.7408 

Memorandum of Understanding 

Between 

International Fertilizer Dewlopment Center 
PO Box 1040 

hluscle Shoals. AL 35661, CS.4 

And 

\$'odd \$'ildlife Fund, Inc. (\\1!'R 
1150 24th Street, S\\- 

\Yashington, DC 20037 

The International Fertilizer Development Center (hereinafter refsrrt? ta 3s 1Fi)C) is  3 

public international organization (PIO) dsjicatsd 1.3 inrsasiri; ;i;;:?i.a?ls :~~;:il:::x: 

production through the improved use of yield enhancing technolo~iss.  'c$.crkl . ? i lk  F ~ n d  Tar 
. . 

Nature has submined a proposal to IFDC on behalf of IVorid IVildIifc Fund. I-c.. :n '+! -s.i,:ng:on. 

DC, to support activities aimed at enhancing GIS dior ts  among i\?VF S . W 0  ? z n s r s  z-d 
. . 

affiliates. In order to canyout the work dcscnh-d hrre::~. iFDC 323 . \  : .-.srs:! l r s s  :a :ils 

follorving terms and conditions: 

The Un~ted  Srares .agency iar inrenational Devsiapmrnr I.US.X~D) kij ::-.;srsi :=I,> 21 

Agreement with IFDC for IFDC to undenake a projx! snritled "Qaick S:3? fcr  S?rii~!:1;:s in 

.4:iican to support the G e o p p h i c  Iniorrnation ior S:l;rainak!s Ds:sirt?rr:sr.r i(3-:501 ?r,-,j::r 

! s a t i n ~  ~ l p  to ;he IYorid Sur.;r..:t an S.xtxn3his Ds;.siopr.;s:i; I p i  bhi ) ) .  

IFDC will provide L.S.%ID E G . m  . G S  with la_;ij;irai m d  mm~~srn?:.t j lqp; r  :kc 
. . .. 

v ~ r i o u s  partncrs involved in !hc iinpismanraiion of ri-:s CISD . ?rait:!. . :n:;xar.z :r::ir^rrr.rz x;i 
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specific proposals from the hXC, OGC, and several ot1i:r groups located in the four Target 

Regions: Upper Niger Basin, African Great Lakes Re:io:l, the Kenya-Tanzania Coastal Zone, 

and the LimpopoIZambeze River Basin Region of southern !\ frica. 

IFDC will work in close collaboration with tke technical officers within USAID 

providing oversight Note: The Overall Coordinator is Robert E. Ford, AEMD - Agricultural 

Enterprise and Market Development Division within USAID'S office of Agriculture and Food 

Security. Robert E. Ford is the Chair of the GISD-IWG for Regional Applications sub-group. 

Close coordination must also occur with co-Chairs 11f the GISD-IWG for each sub-region. 

They are: Barbara Best ( G f E W )  for the Kenya-Tanzani:r CZM Activity; Paul Bartel and Jon 

Anderson (AFR-SD) for the Four Corners/Limpopo!Zamb:~:i Basin region; Robert Ford for the 

Great LakesIGreat Horn of Africa Region; and Mike McGahuey (USAIDIAFR-SD). 

WWF will work to create an awareness of the \,slue of remotely sensed data and GIS 

teclu~ologies as a natural resource management tool and iniriate a program aimed at building 

capacity to to allow W W  personnel and associates in southern and eastern Africa to make 

effective use of the technologies. Background informa;ion, objectives, and a description of the 

activities to be undertaken by WWF are presented in Attacllment 1 ,  which is inco~porated as an 

integral part of this Memorandum of Understandin? (M011). 



2.0 SPECIFIC COSDITIOSS 

2.1 Effective Dates of  RIOU 

The effective dates ofrhis MOG ar: January 21-S-ptembrr 31.2002 

2.2 Finance 

The work to be performed under this \IOU is hsinx financed 5~ cS.kID ~ i i i  211 ?.;n?s 

channeled to IFDC. IFDC shall provide funding to 14?VF in accordance with i:?s t e z s  

and conditions described in this \IOU. \\VT may develop s u b a ~ r e e z x n : ~  as nsxssary 

I 
J Item Total 
I 

I CS S 
/ Personnel 5 0':1 
I Third Par+q Fees & Expenses L. (10 
/ Grant Ageemenis 13,-19-.:- 
/ Travel, Meetings, \\'orkshop Costs CI.[IQ 

i Other Direct Costs c. (:)#:I 
: Erpipnent <. . . c.,,~. ~,,.( 

1 TOT.* DIRECT COSTS 13:197.17 
i Indirect Costs 6.5:12.5: 

1 TOT.% COSTS 50,000.00 
j TOT.= COST 5 H . m  0.00 

I TOT.4L PROJECT COSTS 50.~10.00 1 



US $50,000 (fifty thousand)) inculred in t!12 performance of the work described 

under this MOU. 

Allowable Costs 

WWF shall be reimbursed for costs in::uned in carrying out the purposes 

of this h40U, which are reasonable, allocable, and allowable. 

Reasonable shall mean those costs that do not exceed those which would 
-- be incurred by an ordinarily prude1.t person in the conduct of normal 

business. 
-m 

Al!ocable shall mean those costs thai .vi- necessary to the MGU. 

Allowable shall mean those costs w h  ch are reasonable and allocable, and -~ 
which conform to any limitations set h-ti! in this MOU. 

Prior to incurring a questionable or nnique cost, WWF is encouraged to 
-k  

obtain IFDC's written deteminatio:~ as to whether the cost will be 

allowable. 
.I 

2.2.3 Payments 

LFDC shall make payments to WWF subject to the receipt of funds from USAID 

and based upon receipt of an official invoic- kom VvVvfiF. The invoice may be 

faxed to the official IFDC Business Contact indicated in 2.6.1. The payments 

shall be ma'3e on a cost reimbursement basi: based upon WIW'S shnission of 

2.2.4 Financial Reports 

U W F  shall p rc~ ide  ro IFDC, within 2O days of the end of each quarter under this 

program, a financial report indicating Cuds received from IFDC and funds 

expended under this MOU. The financial rep:xts shall include accounting for all 

allowable costs incurred by LWVT uneer r1-e program in accordance with the line 



item budget amounts indicated in 1.2. Cipies of docunsntr:~on ro iC?paX dl 
. . 

costs incurred in performance o i  work dsscrhcd in thIi .'\10L-.5k3!1 2: jcc! ?a 

IFDC upon request by F D C  VS.I\ID. 

2.2.5 Audit 

K3F shall maintain books, records, documsn:s, and nth:: e v i d s x s  in 

accordance u.ith \NT's usual accounring proccdurss to sx:':;cien::y j.;ij:~:i3:? 

charges ro this MOU. IFDC and LS.kID r ssene  the rizhr to cxan i ix  3 2  iVUT 

a p e s  to make available all financial records and do cum en!^ of UlxT 2s r-Ixcd 

to this h,lOU. . b y  costs that are deremined by tither !FDC o: i-S.i.19 !a +r 

inconsistent x i th  the terms and conditions of this YlOU k 3 i l  iraed:3t?!y he 

refunded to IFDC. 

- .  
LtTT will comply xvirh the requirements of O\IB Circular . \ - I 3 3  .\ c;,?y a! : t ~  

. . 
-4-133 audit, or a statement that thsre wers no matsrial 5ndin:s. x i ! l  5: s c x i m d  

. . ...... , I>~.%I h y s  of to IFDC's Supsnisor,  Accounting Semites, by i V i \ T  ;v;:n::: .'-'-:- " 

completion o i  the audit. In cases of non-compliancs xirh fxierz! I-:..-s x:d 
. . regulation, \$'I$?= will provide copies of rssponsts to ::.is ~ 2 : : s : ' ~  '-777 A t ' C .  27.d 2 

p!an for C S X S C ~ ~ V C  acrion. 

2.2.6 Refunds 
, 

( 2 )  The:: ,::!I 35 m Z?:ICCPS under !!:is \!Or. 

jb) Funds nor ciisbursed :o \\ \ \  t zt ;he :li;::: :be S~CJL: r\.:>.:si .-8: is :-.z:::.;r~i 

7" 2 shall re\.en to IFDC, except for such fmds  encx ibs r s?  5y ;.V.,.i-f ; ?  

legally binding transaction app1ic;:l:e to :>is \ 1 0 L - .  .A:). k d s  3?i~y:<J 

~. 
to bar nai szpsndsd h:~. :IT\T cr :!:e :i,c cf sx-:rz:i.-n 2: :tx-.:r.r::2? :f 

ihe MOC' ;ha!] be iefi~nded 10 IFDC s \ : c t p  5; s,.i:!. k-,r;:s s:x::;kr-J. ?,:, 

\$\T by a 1::ally Sinding t rxsx! i?n  q p l i c ? ? : ~  ta ::.is SIOL'. 

JMenustik
SBA



(c) If, at any time dcring the life of the MOLT, or as a result of final audit, it is 

determined that funds provided undu rhis MOU have been expended for 

purposes not in accordance with th,: terms of this MOU, WWF shall 

refund such amount to IFDC. 

2.3 Language 

The MOU has been executed in English, which sll;:ll be the binding and controlling 

language for interpretation of the terms and conditior s of this MOU. 

2.3 Subagreements 

It is understood that WWF may canyout rhe w:wk described under this MOU in 

collaboration with others. It is further understood t h t  funds provided to WWF may be 

used to support work c a ~ ~ i e d  out by collaborating in:;titutions. WWF shall ensure that the 

specific conditions of this MOU (i.e., Section 2.0, Specific Conditions) shall apply to all 

such subagreements. 

2.5 Revision of MOU Budget 

(a) The approved MOU budget is the financikl expression of WWF's program. 

(b) W T  shall iuiinediately request appro\,ar from IFDC when there is reason to -! 

believe that within the next 30 calendar days a revision of the approved MOU 

budget will be necessary for any of the following reasons: - 
e To chmo- a- the scope o; :he :?$eciii.::s i?f the p r o p r r ;  anr';/or re\riss the 

.. . 
h d i i i g  allocated among budge: iuie ~ieni; by more than ten percrnl of the -~ 
total budget amount unless the scheduie states otherwise. 

Additional funding is needed. - 
WWF expects the amount of authcrixd finds to exceed its needs by more 

.- 
than $5,000 or five percent of the hlOl~J budget, whichever is seater.  

(c) Ex#-ept as required by other provisions o'!.bis MOU specifically stated to be - 
an exceplion from this provision, IFDC shdl not be obligated to reimburse 



. . 
WXT for costs incurred in excess of the total anouni o5llp:ci  x x s r  I?.: 

MOU. \ITT shall not be oblisated to con:inue psr:^.?mm:s r . k r  ::?t \!OK 
. . 

(including actions under the "Ternination Procsd~rss"  p:oV;jlscI o: ?5,sr.\ise 

to incur costs in excess of the amounr obIigate3 m d c r  kt  \:OT_., iln:-is ~r517;1 

unril IFDC has notified \{?IT in xriting :hat suc5. obli<aied r80,,l;2t 5-3 

increased and has specified the neiv hIOL total zxoun:. 

2.6 Other Terms and Conditions 

The following terms and conditions, tvhich are applicable ro ths \ iOT  5! 3rd 5swesn 

US.2ID and IFDC, shall be intcgal pan of this A z r s s m s x  

2.6.1 Official Contacts 
- ', The contacts under this L4OU for all o;%cial contac!s arc 2s i?.;ol.vs: 

IFDC Technical 
Dr. La\vrence L. Hanmiond 
Direcror, Research and D-vclopcltnt Divisi.?n 
IFDC 
PO Box 2010 
Muscle Shoals, .ZL 35662, US.% 
Telephone: 256"381-66rJO, es~snsion 270 
F.4.Y: 36 .381-7405  

F D C  Business 
lfr. John H. .%!lsood 
Dirxtoi ,  Finmcs, .%dntinistrz':ion. 2nd Sxm:':: . . S ~ ~ : i c c s  
IFDC 
PO Box 2010 
Muscle Shoals, AL 35662, L-S.4 
Tslephone: 256'381-6600, e?:!e?.sion 21 ! 
FAY: 256'.?S1-7103 
iail~ooii .~! i3c.o:-r 
\\x~v.:fdc.orc 

\i\\ i. TschnicaLB~siness 
Kate Xetvman 



Director, East and Southern Africa 
World Wildlife FundRJS 
1250 24th Street, NW 
Washington, DC 20037 USA 
Tel: 202-778-9524 
Fax: 202-861-8377 
I~ate.i~i:wman@wn~fi~s.ore -- 

2.6.2 Publications and Media Releases 

If it is WUT's intention to identify US4II')'s contribution to any publication, 

video or other informatiodmedia product rs:ulting from this MOU, WWF shall 

state that the views expressed by the author(;) do not necessarily reflect those of 

USAII). Acknowledgements should identify the sponsoring USAID Office and 

Bureau or Mission as well as USAID suhstan~ially as follows: 

"This [publication, video or other informatioih~edia project (specific)] was made 

possible through support provided by the renter for Economic Growth and 

Agricultural Development, Office of .4gric~lture and Food Security, under the 

terms of the MOU. The opinions expressed nerein ,are those of the author(s) and 

do not necessarily reflect the views of US.41D." 

WWF shall provide the relevant strategic objective or results package team with 

one copy of all published works developed ur~der this MOU and with lists of other 

written work produced under the MOTJ. 

Except as otherwise provided in the terns an i  conditions of the MOU, the author 

or W W  is free to copyright any hooks, publications, or other copyrightable 

materials de~~eloped in the ccurse of or un6i.r this MOlJ, but USMD reserves a 

royalty-free nonexclusive and irrevocable riglit to reproduce, publish, or othen%iisc 

use, and to authorize others to use the work fcr U.S. Government purposes. 

2.6.3 Reports and Data 



WVT shall send to the IFDC T x h ~ r a l  Contact a! in: addxss in:luAx! ;.I .i!s SfOi-, q x x r i y  

>- -b"Q-. ..,.::: ?YL,.. 3:: progress repons in a iorm and subsranx s~risiactory io IFDC. I%: g-zq..:. ..,... 1 

a brief 1-port on ine starus of acnvitles bsmg un i r x r km  to LT?::?:~! ;!.IS ;r:.::: J-3.5 I> 

LL., / ._.= pre~ ious  30 days. The quarterly rspons shall indicate ~ T O ~ C S S  ia.$!~3 ?-'-ie*-.'-e 

Program objectives and implementin? approved 1vo:k p!ms. The rs?srrs s?.a!I 

include, but not be limited to, the folio\\-in? information: 
. - 

Status of achievement of pro,o:am ~ o a l s ,  &jec!ivss. 2nd .?xT.;~Tz~s S?SC::::~ 

in the annual ~vo rk  plan 
. . .  

r Progress or completion of components. i.!smsnts. or a?1:\.:tlsi ?;a:?s! >:sn!,.:i 

targets 

Program description 

- Other accomplishments or p:oFam highlig:?!~ 

. Identification and esplmation of si=.nificant ? rob lms  \\hick :?a;? hs tn  

encountered . Description of planned corrzcti~.s m i o n  

. - 
The monthly and quarterly repons may he sdxnirttd in add  us:.^: la-2: m2 x s  

to be dsliverzd to IFDC xithin 7 czlendar 6313 and 211 c z l m x  dz!.s. :s;?s:!i\-s!!, 

of the end of the reporring psriod. ?i final :;-?on addresing 3 s  s x s  cozponer.!s 
. . 

included in the quazerly :=port is ro Ss suSmi?rd !- IZK ?\- <'\IT \.\::?.I>. 

' . , .,i-..1.-7 45 calendar days o f t h s  endinz &re of;:-.ii \jcJl_.. 77:: :-T--- .-. . a , . >  :.Ail -..'---....,- L ~. 
. . 

to IFDC and supportin? mate ria!^ compiled in nsrfornmg 5 s  j e n i : ~ ~  i k d :  x :P.s 

oro?trty ciUS?.ID 

2.6.4 Termination 
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This agreement may be terminated, in whok or in part, by either party at any time 

upon 30 days written notice of tenninatin:~. 17pon receipt of and in accordance 

with a termination notice from the F I X ,  thr: W R T  shall take immediate action to 

cease all expenditures financed by this ?,113U and to cancel all unliquidated 

obligations if possible. Further, upon receipt of notice of termination, the LVWF 

shall not enter into any further obli,ontions under this MOU. Except as provided 

below, no  furiher reimbursement shall b:: made after the effective date of 

tennination. The WWF shall within 30 day,$ of the effective date of termination 

repay to IFDC all unexpended funds that art: not otherwise obligated by a legally 

binding :rmszcicr.ion a?p!ic&le to this MOU. Shsuld the fi~nds paid by IFDC to the 

WWF prior to the effective date of terrninatiiirl be insufficient to cover the WWF's 

obligations in a legally binding transaction, t k  WWF may submit to IFDC within 

90 days after the effective date of termination a written claim for such amount. 

The IFDC shall determine the amount(s) to he paid by IFDC to the WWF under 

such claim in accordance with the "Allowa'sl~ Costs" provision of this MOU. 

2.6.5 Dispute Settlement 

All reasonable efforts will be made to resolvc any dispute which arises out of the 

perfomance ofrhis MOU. However, shouid aaiiable resolution not be achieved 

within 30 days of written notification of the iisue under dispute, Reconciliation of 

disputes which cannot be handled amicihly will be settled based on the 

de?&,nation ofthe USAID TecbL:ic.sl Q.e;re: e-.t:gi~.:e. 

2.6.6 Investment Promotions 

No funds or other support provided hereunltx may be used in a program or 

activity reasonably !ike!y to involve the rc.inc:ti:on or expansion outside of the 

United States of an enterprise located in ihe 1.11ii1ed States if non-US production in 

such relocation or expansion replaces some or all of the production of, and 

reduces the number of employees at, said enler..rise in the United States. 



. . 
KO funds or other support provided hereunder may be cis2 In a 2 r sgan i  3i 

activity the purpose of ~i -hich is the establishmsnt or develo2zrr.: ix 2 fx r :gn  

c o u n w  of any export processing zone or dssinzred xtz w k r s  i;;: ! z b r .  

environmental, tax, tariff, and safety l a w  of the coilnrr?. \vnd.! no! q!!?. ..~i:imu: 

the prior written approval of IFDC. 

N o  funds or other suppon provided hereunder may be csed i: an activi:! which 

contributes to the \-iolation of intemarionally recogized C s h ~ j  c i . .~orks r s  in :he 

recipient counrr). includiri,o rhose in an) ds;igna:ed zsne 3; 37-3 in :>zi : o ~ i . : ~ .  

This provision must be included in zll suhafrsemmrs. 

2.6.7 Son-Liabilie 

IFDC does not assume 1iabili:y for any :hirif parry c la ins  f x  darnazej snslRs >:!I 

of  :his MOV. 

2.6.8 Sotices 

. b y  notice given by eirher pany under this \IOU snail 5: $~ffic:snr s;il>- :i in 
. . \vri:lng and deiivcred in person or i a x d  to ;he oi5iiai  co:lrx! ;?rr;>:.s :is!:::C?ii 

in 2 . 5 1  

3.6.10 Procurernrut  Policies and Procedures 
. .  . 

Because L-S.UD is the sois ion::iSl;tsr. L-5'13 ?;oxrenen; ?s;::::j :ird 

procrdurss are applicable (22  CFR Stciia:? 2 6  s n i  ADS .3i;5 5. -21 .  
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2.6.11 Ineligible Countries 

Activities under this agreement may only he carried out in countries that are 

eligihle to receive assistance under the F~2reign Assistance Act. WWTF shall 

provide IFDC in advance a list of those cnuntnes where activities are planned 

under this MOU. 

2.6.11 Entire MOU 

Unless otherwise specified, this MOU embodies the entire understanding between 

IFDC and WWF for the services to he pro14 Icd and any prior to contemporaneous 

representations, either oral or w~i t te i~ ,  are lii:rzby superseded. No amendments or 

chan8,es to this MOU, including, without limitation, changes in the statement of 

work, total estimated cost, and period of p,zformance, shall be effective unless 

made in writing and signed by authorized representatives of the parties. 



Attachment 1 

\WVF CIS STRATEGIC SUPPORT -ASD AS.AL13IS 
FOR SOUTHERY AFRICA 

A Proposal to 
The LS.4ID Geospatial Information in Resource 3Ianagernent in Southern Africa Program 

Submitted by \V\VF S.4RPO through W1VF CS 

December 20,2001 

-4 T E S  3IOSTH G R i S T  

29TH FEBRUZLRY TO 21sT DECE31BER. 2002 



1. Background 

Computer based geographical information systems (GIS) pl ovide powerful t ech~ques  for 
capturing, storing, analyzing and displaying spatial iEforn~arion. GIS and Remote Sensing (RS) 
are becoming increasingly important tools in environxenta: management and research. 
Institutions across Afiica are turning to GIS and RS ta help solve the complex problems 
presented by the need to integrate ecosystem management cb.jectives with evolving human 
dynamics. GIS and RS technologies allow spatial analysis 181 develop more appropriate and 
sophisticated approaches to conservation and development it scales ranging from the household 
to the ecoregion level. 

In Southern Africa, 'VWF has been using GIS for more than a decade as a tool to support a range 
of  conservation objectives in the region. In recent years, WTV" has found that an increasing 
number of govevment, university and NGO partners are sxl.:ing assistance or collaboration to 
either develop their own internal GIS capacity or to work jcintly to solve specific conservation 
challenges using GIS resources and databases. 

At present, WIW's principal GIS capacity in Southern Africa is housed at WWF's Southern 
Africa Regional Program Office (SARPO) in Hararc, Zimb tbwe. The original GIS was 
developed in response to earlier W projects that required maps and analysis of settlement, 
land and resource patterns in the Zarnbezi valley. The WVv7' study of the likely impacts of 
climate change in the SADC region also stimulated a spatial zxamination of alternative 
strategies, such as wildlife-based production systems as a lmd-use in the face of increasing 
aridity in the region. More recently, services have been pro3:ided to studies on Trans-Boundary 
Conservation Areas (TBC.4s) in Southern Africa and ecore:ion conservation initiatives such as 
the Miombo Woodlands, Lake Malawii?\'iassa/Nyasa and Eastern African Marine Ecoregion 
Programs, which cover from three to ten countries each. Tlcs,  SARPO's GIS capacity was 
founded on projects where spatial data have been generated, collated, analyzed and used for 
conservation action at local, national and regional scales. 

A number of key W'UF pariners and affiliates in other pans of the region are also making use of 
GISJRS technologies as a tool in natural resource managemc~lt. One of the best examples is the 
dzdicated GIS that has been developed for the national Ccn~~~.~.~:nity-Eascd Natural Resource 
bianagement (CBh'EtMj Program in Namibia with suppon i h m  YVW's USAID-kniei  Living 
in a Finite Environment (LFE) Iroject. 

While S A W 0  has developed relationships with some individuals and organizations involved 
with large-scale, regional GISIRS initiatives, it is ackiio-wlei::ed that there is considerable 
potential value in increasing these levels of collaborarion. ',Ve also seek to increase our 
dissemination of capacity-building support in the use GIS'F' S teclmologies as tools in natural 
resource management across Southern Africa. 



2. Project rat ionale 

S . W O ,  and a number of its key collaborators, initiated a p r o x i s  d%r.g rhs 72s: y - 3  cf . - critically examining their capacity and ability to suppon axivirir j  aim:? 21 sr?.znri:z - C-.> 
effons among iheir partners and affiliates. There \\.as a strong fse!inz rhx cor.jitsr3b:s i z l > t  
could b s  added to regional natural resource focussed GIS efforts b!.: 

- .  
maximizing the latent value of sxisting data sets by facilira~in? :he crszrior. or : n - c s l : n i ~  

. . 
and regional synergies based on sharing comparibis dirrcrones, s!.$:srs, cr2:z:r.g .d 
approaches; 
explorinz methods of learning of and accessing new and innovarive ir.iomarisn 2y.d t2:3 

(including imagery), products, approaches; and 
creating aLvareness of natural resources information and rhe porenrial 5 x  so!\~ir.g 
snvirom~entai  problen~s. 

-4 first draii o f  a long-term goal for SZRPO rslarsd to ihij ropic tvas 2 5 0  d:\-slc.sd: 

Long-term Goal  

.4s a broad zeal, \i7%T S . W O  strives to contribute to ecorsgion conssn-a:ion, ini!u?inz 
constituent ecolo$cai processes, systems and species, in sourhem and sas ten  .Africa. T?.ir 
includss 111s rxrtnsion of wildlift as a land use and :he de\clopmm! m.! 5u333?. o i  ir.::s~?:ti 
consen.a:ion an3 development initiatives, such as CB\R\I. Implicit in rhii ? r ? d  ~ o d  :s :k 
application of GIS and Remote Sensing as anal>tical and predictive to3k 2rid ihs csc.! :o 

. . 
enhance n m l - 3 1  resource management by makin2 these tec!mologiss a:crsiible :o 2s .d:;<s a 
rziigt - of us;rs as possible. 

Immediate Objective 

.\ sa2~:strd Ion%-tern approach to supporting the rezional GIS efioni ~ 2 %  cor1pi::d 2-2 :!.::e 
. - - . . .  -, 121.i.5 i.: ;;!;~l\c,i: i i s ~ e  idsnrifisd, ivirh a n u ~ : j , - ~  or 3c:i;i:iss L ? s t ~ i - - ~ i r n  ........ a;:\ . . . ..- 

. , -  . .  
io i i .xv i~2  !zbls r?presen:s activiri:~ !n 5 : s  ion2:r-ism s:ra:ea -. Z c  x::.?.;::e: sx:.:x2 1;; 1 x 5  

pio?ssnl i;ili:i:ssJ under hsadinz 4) shall csn:5Suts :o [his %dsr, Ixz-:ST -. ?;"pz:?.  
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Envisaged levels of long-term support 

2. Country user group level 
(See Appendix 1 for more 
details.) 

LEVEL OF SUPPORT 
1. Regional level 

3. Problem-oi-i ented GIS 
Projects 

to country user groups. 
Encourage establishme~t of lo-,il G!S user / Establish 

/ Acquire funds for providing ir'cenrive pants 1 

-- 
AIMS 

- 
Develop systems (standards, metadatabase, 
directory structures, cusromirtd user 
interfaces, etc.) that can be USE d by country 
user groups. 
Provide training, particularly clf locally based 
trainers. 
Provide specialist technical su;il-mrt for 
complex problems. 
Encourage sharing of data, sy:tems and local 
expertise by providing i n c e n t i ~ w  

groups. 
Encourage datdinfom~ation st aring 
Encouraqe standardization. 

GOAL 
Establish 
institutional 
infrastructure to 
ensure GIs 
sustainability in 
the region. 

institutional 1 infrastmcture to 
ensure GIS - 

Develop local user technical s ipport ~ roup .  / sustainability in 

and information in a system and ibnnat that I 
will be subsequently accessibl: and used by 
local users. 
Promote use of existing data, thereby saving 
project resources (reducins d3tz capture 
costs) and senring to improve quality of 
existing data. ~- 



3. Project Technical Partners and Nehvork Participants 

.L->, LG.-. S.4R?0 will coliaborate \vith a number of US and rezional technical parinrrs ta ah---- i - -~  

rechnology and training in ordsr to disssmina!e the sams to \\?\T's i!ffmd 2jj;l:i~:: 

institutions across the region. 

Teclu~ical partners include, but are not limited to: 
Environmental Systems Research Institute 
Sational Iinagery and Mappin2 -4gency 
Sational .L\trnospheric and Space -4dministrarion 
Xa:ia:::~l 0c;nnic and .4tmospheric .\dministration 
Sational Research Council 
E.S. .L\sency fcx International De~elopment 
U.S. Gsolo$ical S u n e y  

0 Cni\.e:-sity of \'irginia, hliornbo Setwork 
\i'\VFLE Consemation Science P r o p m  - . . -  
X;SII : : :C 2nd Industrial De~eloprnent Czntsr 

\$'AT Pi.i'ym~ Offices and -4ssociate C)r$a..izarions in the GIs  Vser Group Ss:xork wi:l El2i t  

l i k s ! ~  i:::!.!,!?. 5.11 are not limited to: 
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The Sollowin: activities presented in this proposal have bem identified from within the overall 
fi-amewot-I; :IS CI-ilicrl for near-term implementation. 

1. Activitv: Develop a GIS directory structure for S.'11U'0. 
R;icio~i;ile: The use of a conlmon and compatible d:t-ectory structure is one of the 
incclitives for participation in a GIs network. For e:.:ample, the Namibian experience of 
usin2 a standard structure is beginning to show the hllowing benefits: 

SII-eamlining standard GIS operations throu!:h sharing projects. 
E x i t r  technical support. 
Gren1:er efficiency of updating user-group's h t a  sets. 
l'mwotion of data sharing. 

The i!~\~c!i~priient of an appropriate directory structm: in the Harare office can have 
trel:!liwly cluick and tangible results given the range of activities being supported. 
&I;~;:I?!'!?: Consultants shall provide technical sup::)ort to SARPO to develop the 
s t r ~  '.:L!.:. i'liis may be modeled on existing systems and experience in the region. This 
t r  c h d l  also be disseminated to partners in the region to be used as a model for in- 
c o u ; : : : ~  i11ili;ltives. As part of this activity the directory structure shall be "field-tested" in 
a fc,.\, c ~ ) !  l:!lxxating institutions. "On-line" training :,upport from ESRI shall be key for 
traii;ins :I:?i;lPO staff and collaborators. 

2. ACI!~,; : . . :  - kve lop  metadatabase system and appropriate search engine. 
& __:II_.: l'!lere is little doubt that lack of easy ac(:.ess to environmental data is a major 
linil ;I:;: i:~i.ior for environmental planners, researchers: managers and decision-makers. 
~ h ~ .  : , .  . $ .  . .8j!;o \ led to duplication of effort and placed strain on often limited financial and 
hui::.~r I- , : . :cI:II-~~s.  This activity shall not only makc dara more accessible to diverse users 
but \ ; i i l  :il::c encourage communication and cooper;jtion across programs and countries. 

IJSGS shall be requested to assist with ;electing and refining the most 
stem. Training in that system shall alw Se requested. It is fi~rther hoped 

thal ::.:, sj::tim may be made available, including training, to partner institutions that 
dis~wli;!!~e etiviromnen~ai data. Such an approach W C L I ! ~  serve to increase the critical mass 
'$!> ?,,- : - - L . . L -  5 ~~~bi i i~Liuns .  

3. ACI'  Develop examples of the value of remotely sensed and other geo-spatial data. 
In>; i .; I I ii~is activity is the use of spatial analysis 
R:~. , , , . .:,. . . . ?-!-;ere is a need to develop or "packa2e' exkting examples of h e  use and - ~- 

val l, ; :' ~ - ~ , m o ~ e l y  sensed data and GIS technologic~ i n  natural resource management. 
Tli;. I . '~~:~cl:.~ges" or "roll-out models" shall have wlue for not only potential regional 

vould also serve the needs of providink: a showcase for the World Summit 
De;:e!o~nent (WSSD), where par':!!!-:; in this program viill be presenting 

the V . J  ,I!' ;!~-.se tech~ologies in Africa. 
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&~-oacll: Examples used should display a broad approach to :he us: of GIS XS 
she:.!.! i:ic!i!ds obvious elements of spatial analysis. If at all possib!~. x s  sxzr.?ic s 5 ~ i d  
ain: :3 5 h ~ n  haw these technologiss cou!d conribu!e to improvd  r s soxcs  rr.za:cmsn: 
at I x . i l  I-vels. This ~vould have real sign:ficance for many of I:?: po:sctLal -;ssr-g,?-? 
pa~~.c.i;~:!!:rs. .L\ "bigger picture" example could also be dsvelo?sd 222 sis\vc?s: 2 

na:i.:n:.l, trlns-boundar) or regional activity. 

iVliils :he limited time may make i! diificult to u n d s ~ a k e  nsn. ?roj:c:s, :ksr: is c ~ s r ) .  
indl::::lon r h ~ r  there are a number oiesamples of existing projects :h21 r x l d  5: 
"paci::~:ed" !o meet the needs of both the regional a\var:ness c a m p a i ~ .  and :kc IYSSD. If 
re<;; I . J ,  sxisting projects may be enhanced, \\.here 3ppropriats or dssira5ls. 5). 
adL: :.. #::!I  siu:ial analysis. Examples include: - l!io:::ho Ecoregion Consenlation planning acriviries. 

>I:l!i;!nal .Was Project in Namibia (to be completed by mid 2,902). . . . . . i;:~!:is count in Sly Samibia ivhere 5.2 million hectzcs \\:is c x e r s s  :r a sin+: 
', . '  . ,. ,. .A large percentage o i the  area is sirhsr con;mun~I-l3nd conssyanciss or 

. .  . 
s~n:rzing consen.ancies and the count wzs characrsrized by :!ic pzri:::??:ian a f  
,ii\-srjs groups ~ v h o  had a c x s s  to and ihs bsnefits oisarel1i:s ixxsn. - .  a7.d GIS 
+--I.,. LbL,, . ,alogies.  

T!:s i!;s of GIS as a tool in the Namibian CBXR\I prozramir.:. 
.\ ~::mspsctive analysis land-cover chanze ofrhe S i a s j a  S e i o ~ s  cornidfir u s k g  RS 
I::i,,;-.:-i. by the University of V i r ~ i n i a  in conjcnc:ion ~vi::? the \ I I ? x ~ ; ,  Ys:..vxk - 

:I 2;. !.,:,oration of regonal scientists \\-orking in the con!s?:t ;if !he \ I i x ? h ~  
!:. ,?;) :'.::ids. This would be a neR- a3zIyjIs. 

JMenustik
SBA



A cautious approach shall be required as the limited t:me and funds of this project shall 
not ailow ill-depth support. It is felt, however, that initial support of software and training - 
shall contl-ib!~te ro a platform for the next logical ph;rl;e of the project. 

5. Acti~itv: Explore and establish support in respecr of !sc~ftware, satellite imagery, training - 
and I T ~ c ~ ~ : I ~ : I  systems from potential partners such as ESFU, USGS and others. 
Rationale: l'hel-e is little doubt that there are consitlerable support resources, and willing 
partners, \hrlis have the potential to contribute to the value, viability and sustainability of - 
GIS teclinolci~ies in the region. 
Appl-o:~cll: S A W 0  shall coordinate the investigatj)n of possible areas of support and 
coopet~;ll ion T-0111 the potential USA-based instituticns - e.g. USAID, ESRI and USGS. 

. . 
This :I?! i\.i~!,, \vo~ild also involve establishing the pri~cedures to allow participating 
indiviil~::~!s 5 ; -  organizations access to these resourc~.~.  The developing network in the 
region could 3150 be a focal point for key partners t(: be given exposure to various 
tech~lfl?;i:!ie! - e.g. Winrock's radar and videography biomass monitoring. 

6. A c t i v : ' ~ :  Tniii~~te CIS support (hardware, software and appropriate data) for one WWF 
regiol:!! ~ i i :  i.. 

Ratio , :  I{,: ! ' 11-in9 this initial phase it is important 13 explore and implement the 
proce~ii :;.s ~ y r ~ i r e d  to support the estabiishment of  a GlS facility in a WWF country 
office. 
QJX;;I:L .i rew re~ional  practitioners shall prowde the required technical support to 
estal-i: i : 11: : G LS for one WWF Regional Support Office. Resources discussed under 
ac t iv i :~  .: si; ' I  also be used to support this effort. F ~rthermore, this activity would also 
see 11: : .,:i\i. o n  of a country user-group network. This activity would give a very good 
indic:i:i, .!I olh~liat would be required for wider r e ~ i ~ n a l  support for a future project. 

7. - Acti\,:, - -  . : \ \ ' . ! *  longer-tern GiSinatural resource ~ranagement project proposal. -. 

I ' CI-itical mass of GIS.RS users in the region is required to achieve the vision 
of m: : ! e technologies an effective and widciy adopted natural resource 
ma;n:l:r.,. ism ' :iirl. 4 number of regional partners i?a\,s recognized this and indicated the L 

need i . f .  I O I  <I--term proposal to support not only (;IS and related analyses, hut also to 
prom . ! . :~!ing c;f skills and "best practices" ol;:a:ural resource management. 

, . - 
I S  project shail provide good i;;dica~j.jiis d ~ v h a t  iesources and approaches 

may 1 , : , ! I  - I  in the longer \ e m  to achieve tine ion::-term goal. 
Alteln .,x 1c?i119 shall be sought to compile a ih rx  to five year proposal. - 
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\\'ORWL.iY 

.Activity i Lead Responsibilin Tirnr frame 

S I P 2 0  
- .  j 5 .  Esp:o:c j q i w :  pos~bb!t!ti-s . & a ?  - -  . 

s.;R?cl 6 .  Piio: i;:S si.?;'"' ro one pot-ntial parmsr A;::: - 3:: 

Lang~~::l:: pl.':osai development SIRE';) Sep - De: 
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Proposed SARPO Support Strategy for GIs in the Region 

S.4RI'O Ol'licc: 
. ! > I ( X ,  iL !cs g l a ~ l ~ s  t n  ~ ~ I I I ~ I ~ !  L J ~ P I  ~ ~ l ~ l l l l ~ s  

- P~uvidcs  i~~ce r~ i ive s  for data s l~a r i~ tg  
r"l uvicic5 iliicilii"es i j r  Lulnllrillr sialidallk, dilectulS 
slructurcs, mctadatabase 

SYNERGY IN REGION IS BASED ON: 
ConipafiDle directories & systems . ! ' I , . ;  i.tL,. I , , ~ I - , , , K I  5 ! ~ ~ ~ l l l s  k l .  L I ~ C  I,! C L ~ ~ I I I I !  L I ~ V I  ( ; l~l l l j ls  

I'ru\ i lks ~ c c l ~ t ~ i c a l  support lo Corwil~y User G W L I ~ I S  - l'ruvidcsl licililatss training (n~anagers, CIS lei:lmicians, GIS 
analvsisi 

Individual GIs  projects go ahead but contribute to building the 
information base 

~on7;7ion Mefadatabase (broader than just GIs) 
Common Search engine for finding and accessing data 
Data sharing 

I- 
* Acquil~es fu i~ds  Tor suppo~ling rcgional CIS cooperation :< I 

susiaitiability - _ - - - - - _  - I'rontotes arlalylic;~l use of GlS  i r ~  l~rojects - - - 
/ Zimbabwe I 

Cour~try User Groups: 
\'oluntaty S indejiendent association of GI9 
workers and u~stitutions 
Work tu promole colnnloll standards, 
directories, inetadatabases and data sharing 
WWF cuunlry offices m d d  provide secretariat 
services lo Country User Groups 



- INTiRNATIONAL FERTI!IZER OiVELOPMENT :fHZE MCSCLE SFCA-S. A 4 5 M  3562 LISA DC 
P.C EMklL-gefieai@i:3C.org BCX ?MO *?jEX-6600 - EErM NO. 2%-361-7404 

Soyember i9.2002 

World I?\-ildlife Fwd, Inc. 
c.'o Lee .%. Zahnow 
Director ior Contiacts Senicss 
1250 24'" Street, hX' 

, ~ * - -  Wd~ir.g.on, DC ~'J 'J -  ! 

.-2mendment Number 1 to 3IOT beoveen the International Fertilizer Development 
Center (IFDC) and \Vorld \\'ildlife Fund (\tT\'F). Inc.. in W a s h i n p n .  DC. to 

o \\-\\-F S.\RPO Support .kcti\-ities Aimed at Enhancing GIS Efforts Amon, 
Partners and Affiliates 

ACCEPTED . G D  AGREED TO: 
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Final WWF Project Technical Report 

1 Project Number 1 01629l02 1 
Sub-Project Title i- GIs Strategic Support and Analys s for Southern Africa, WU'F- 

S A M 0  (GISD) 1 
/Reportinf: Period / January - March 2003 & FINAL 1 LIPORT I 

1. Significant Change(s) to Objectives or Context during the Reporting Period 

4lthough the original Grant Agreement was for the 10 month peri(1.i 79 February-21 December 2002, 
:he sub-agreement between WAF-US and WWF-International was only dated as of 24 April 2002, with 
:he terns of the sub-agreement commencing 1 March and ending 3 1 . 4ugs t  2002. Funds for project 
Lmplementation were finally received in the second half of May. 
Nevertheless, it was possible to implement some components of the project during the first quarter of 
:he reporting period, January-March 2002, with most project activities either taking place in the second 
quarter, April-June and thereafter. It was evident therefore, that an extension would be required beyond 
the initial completion date of 3 1 August, especially since important activities had still to be undertaken 
including the showcase presentation at the WSSD meeting in Johannesburg, South Africa, during 
August-September 2002, metadatabase training and regional awareness. 
Accordingly an extension was applied for, and granted until March LOO?. Most project activities were 
:oncluded by end December 2002. The exception -<as the installation of an electronic websitelemail 
server. 

I .  Progress towards Objectives 

. . 
Development Goal: WVF S.4-QO contrib.tin= 3 to ecor"ior! ccnstr~:~tlon In southern & eastern 
Africa, including the extension of wildlife as a land use and tire dev-lopment and support of integated 
conservation and development initiatives. 
Immediate Objective: Awareness, value and effective application ( ~ f  rzmotely sensed data and GIS 
technolo-es as conservation and natural resource management tool< ac.hieved through capacity building 
of WWF SARPO and regional pa-tners with enlphasis on: 
The establishment of institutional in6astructure to ensure regional and in-country GIs sustainability 
The development of GIS-based analytical and predictive appraachei 1.0 problem solving 
Project Activities: 
A. Deveiop a GIS directory structure for SARFO 
B. Develop a metadatabase system and appropriate search engine 
C. Develop examples of remotely sensed and other geo-spatial dat;~ 
D. Undertake awareness creation visits to WWF offices and partner or!anizations in thereyion 
E. Establish support in respect of softuz-e: satellite imagery, -- traini.1.r: ;and metadata systems from 



~artners such as ESRI, USGS and T2S.m 
F. Initiate GIS support (hardware, sobvare and appropriate data) for one \\?\T ;e@or.al 05:: 
S. Write longer-term GIS Xatural Resource Xfana~ement Project proposal 

Progress I 

4 Dm elop a GIS director). shxture  for S.*O 

The use of a common and compatible director). structure is an imponant incen:ive for ?2=icip3:ion :n a 
GIs network. -4s a precursor to such dewlopment and use. a re\-ie\r- and assessment oi:hs :.~rrt?.: 5:arus 
of facilities and capacity in the nliT S . W O  GIs Cnit in Harare \\-as undenaken by a : e m  of 
consultants v-orlcing uith S . W O  GIS personnel during June and July 3002. This inciudsd ass:sjnien:s 
of hard\xvare, s o h a r e  and a dara inventor). with recommendations for mamzement. nzln:sr.anx m d  
institutional sustainabilih of the GIS Cnit. The inr.snto;?/ has been rirjnen :o CD ard qpro?rare!y 
backed-up. 

Other data sources have been used to populate the new direct@;). stmcrurs as we!: as being >xked up on 
CDs. Conversions of shape files from TST \lips to ArcInfo and vice versa h3ve hsen xdsmA:il. Tkis 
work has continued through the life of the project. Ths S.U1PO GIS Technician \ I r  '>Vilso. 
Munyaradzi was supported by the project until \larch 200.3 

B Develop a metadatabase s!stsm and appropnare search engine 

., . Lack of access and duplication of effort can be avoided through n&ir.g data rnorr L:;ssI?.? t i n x h  - 3 

common directory, databases and search engine as n sll as encouraging iomrninic3:ion 2nd :oqxrar:cn 
across the r e ~ j o n  and hen\-:en and ~virhin countries. At in Harare. a :?art h35 3 ~ ~ 3  ~ f d :  on :he 
der-elopment of a director) structure ro;oerher with data input and ine mainrenanc? a x i  up-i~t ing ~f :k 
existin2 metadatabase. as ourlined above. In rhis regard the Sxnihlan s.;?rrisncr. ixIu?:?g :k.u o i : k  

. . , . . LIFE Project has been drawn upon extensively. The development o i a  ssarch :ng:ns nz5 5:::: ro ?s  
undenaken and u-ill continue bs).ond rhe rime kame of rhis inirial ?ri?jxt.  

C.  Develop examples of remotely ssnsed and orhzr sea-spaiial &;a 

... . 
Central to the lonysr term reganal GIS strateg- is the slip?or! of " ~ s s r  .;roxx :r 1:: : s3:?  T?:s 

.jT. 
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activity was addressed at the annual SARPO Conservation Planni~~g, meeting when the proposed 
regional GIS strategy was outlined. Feedback to SARPO senior piqject personnel on the "clean up" and 
development of the directory structure was provided in Harare during July 2002 and an awareness visits - .  

was undertaken to Tanzania in September 2002 where visits were made to the WWF Tanzania Program 
Office and other institutions in Dar es Salaam. The intention is to :xeate incentives for supporting the 
proposed strateg and promoting the adoption of GIS technologiei;, robust data collection and analysis. 
The work undertaken under activities .4 & B above provide the pl itfonn for this initiative. 

E. Establish support in respect of software, satellite imagery, t ra i inz  and metadata systems 

The coordination of initial support of software from Environment;i.l Systems Research Institute (ESRI) 
through Geogaphical Information Management Systems (CIMS) has been undertaken and a range of 
appropriate ESRI software has been donated to the Project, and supplied to the Harare GIS Unit and to 
the Namibian Ministry of Environment & Tourism. The donation :lackage comes with a one year 
maintenance charge. The following products, with maintenance ccs1.s met from the project budget, have 
been obtained through GIMS: 

SARPO Harare 
Item Units CostiUnit Total cost (OSD$) 

ArcView 3.3 5 400 3300 
Spatial .4nalysis for 3.3 I 400 400 
ArcView 8.3 2 600 200 
Spatial Analysis for 8.3 1 600 600 
3D Analyst for 8.3 1 600 600 

MET Namibia 
Arcview 3.3 - 7 

Arcview Extensions 2 
ArcView 8.2 3 
ArcView Extensions 2 
.kcP ad 4 

( Please note that MET are meetmg the maintenance costs for the N nmhian order. 

i I 
Metadatabase kaining (also linked to Activity 3, Eevelopineni of :iieiadatabasej was planned in 
conjunction urith ERGS Ca:a ce~iter, C'SGS. h week long trainins workshop was provided by USGS 
personnel during September 9-13 2002 at the Scientific gi Industri:11 Research & Development Center's 
(SIRDC) Environment and Remote Sensing Institute (ERSI) in Harare. Participants numbered 14 and 
inciuded personnel from rhe Xational Remote Sensing Directoraie of Forestry and Directorate of 
Environmental Affairs both from MET, Yamibia and the Forestn ~:l'ommission, Surveyor General's 
Office, Center for ,4pplied Social Sciences (CASS), ERSI-SIRDC a n d  WTVF S A M 0  in Zimbabwe. 

1 F. hitiate GIS support !hardware: software and appropriate data! for m e  WWF regional office I 
i 
I 

This is linked to Activities -4, B & E above and has adbessed s 4 t  :imtd nesds of the Harare GIS Unit I 
and a number of requirements for 5.fET in Xamibia. The initial foc~ls on supportin,o the Harare GIS Unit : 

I 
with its already we,ll established facilities is linked to S.U?PO's ro:e in developing a re$ond GIS 

1 strate= out of Harare, and acting as the central provider ofa suite - 



technical support, training. incentives for data sharing, fund provision etc) m user groups. 
Consequently, S.4RPO has to be properly equipped in terms of technical and hu;r.m capa.zL? ro 32 so. ; 
A website and email s ene r  \vas purchased and installed with the balance oi;he rexaining project :'inds. i 
This facility \vill allow the storaze. dissemination m d  exchanse of imase data and iniomz:!on :\i:k.in 
the regional program and with r e ~ o n a l  pameer  

G. Prepare and write lonser term GIS \R\i project proposal 

The Sliombo Ecorecjon Leader has undertaken this activiy. .i\ppropnate proposa!s hzv: i s s n  
developed and'or submitted, buildin5 on the progess that has been achixed dunn? :h: life ~ f r i i s  
project and the longer-tern proposal developed by SZRPO in October 2WiI 

1 3. Achievements and Impact 

Despite the delays in finalizing the funding of this project, considerable progress has since heen made. 
Important achievements included the LVSSD showcase. metadatabase training. nen\orkins w:rh 1 ~ ~ 2 1 .  

regonal and international GIS practitioners and re-structunns the GIs facilities in Hara-e. .\I1 :his 
should contribute to both the ion2 te rn  technical capacity and insriru!ionai sus:zinahi:i?) a i  2 ;:::and 
GIs  stratew. -- . . Describe constraints ~vhich have affected progress (or refer 10 log?arne) znd z e z x r e s  :As: ..? ,< ..uL.->> -------- 
them. 
n lu l s t  a delay in start up time has been a constraint to prozess. a revised \ vo rk?h  was d r a w  :? to 

- .  
cope with this and \vith the extension to \larch 2ClCl3. complstion of this imporrar.~ k t  p ? ~ ?  a: :re 
GI s  s h a t e q  has been achiex-ed. 

I. Variances between budget and actual 

The Financial Report has been submitted by S.L\RPO Finance & Administration T i c  projezt 51;&:t ~ 2 s  
fully and effectively spent. 

5. Targets and expected Developments for the nest Reporting Period 

S o t  applicable 

6. Lessons learned and Sew Opportunities 
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Project Monitorinp Terms: Definitions 

Performance 

Indicators which illustrate the completion of incremental outputs and acti;:ities (usually at the project level) which, 
when taken together, should generate significant conservation achievem<.:nts ii.e. our targets). This is the level of 
information normally covered in the Technical Progess Report E.samp/:s: 

Number of educational and training materials published; 
Awareness raising and capacity building activities; 
Number of conservation specialists trained; 

Note: Indicators ofpeformance provide the infamationnecessary to de f ix  ihe achievement of individual outputs 
and activities flowing from de'lned consenration targets. Within the context oi'a project annual workplan, successful 
completion of individual activities are often, in and of themselves, indica:o;s of performance. 

Responsibility: WWF projects and progams are fully responsible for tra::L:ing performance related indicators 

Timeframe: Shon-tern. Progess at the outputjactivity level should he mtaiiurable at a minimum on a six-monthly 
basis. 

Scale: Medium to small scale. Performance ind~cators are most ofien trackcd at the project level 

Indicators of significant accomplishments or successes which will reducu pressure on the environment of socio- 
economic origin or improve le@slation and policy towards the protection c f   he enllronment in priority ecoregions 
and hiomes. May also illustrate significant h-ends or changes towards a rc(1uction of these pressures. Exanzples: 

Establishment of new protected areas; 
Sustajnable management, or the development of management pl:ins, for protected areas or important 
habitatslecoreg~ons; 
Signing and ratification of intemarional conservation conventions. 

Note: indicators of achievement are found within all priority areas of W V F ,  for example in our Siomeleco-regional 
components as well as other regionally defined priority areas, such as envirtn~c~ental education, capacity building, etc. 
n'ormally, indicators of achiei~mrent define Trogess towardsthe ohjsc t i~e  I ~u:l!ning each conservation priority, and 
particularly the targets which flow from hose  objec%~es. 

Responsibility: WUT is resyorisible for ensuring the necessary conditions 'ctr :attaining conservation achievements. 
However, most achievements wiil require a cloce associatien .with n3+,sr yLil :y.e:?cies and insr;eations. 

Timeframe: Medium tern.  Once atarget is established, it is not unreasonable lo expect measurable change within 2 
to 3 years. 

Scale: Large scale, counq-based. Given rhat the indicators descnhrd here n:: lar& socio-cconnmic and poliiical in 
nature, they are most often man:fested on acatlona: hzsis. 

Indicators which show trends or sipificant changes in the "state" (quality, xalth) of prioety habitats, ecoregions, 
biomes and species. Examples: 

Change in extent or quality of habirat over time 
Change in population and d~strihurion of key indicator species over t i a ;  



. . .  Sote:  indicators of impact, uithm the contea o:^UT\T's srraregc plaming 5anex.ork. a-e :o:x o:::.:~. re::r:x to 
priorit). biomes and ecoregions and are measured on!\. in ecolo~jcal or 'oioin$A I?-i h-.2::y. :.ti:z:rs <? 
impact describe progress rolvards the mission. overall goal. vision as uel! 2s :he global and rq iona l  priorities GI.I 
the program. 

Responsibiiity In most programs. b7iT w l l  not have rhe capaiiy neceiszry to co3?rs:crs::si..- xxrx  
consenation impact. Partnersh~p a~angsmenrs \\?I1 he necsssan-. and in man) C ~ S S  il-;\-F r . 2 ~  7l-y 3 s_?T:T.~I  . . 
ra:her than leadershi? :ole In h e  monitoring of impact. 

Timeframe: Long term 4 minimum of five y a r s  11-1l1l:kelybe required tc dcre:: i:gx::i;2n: : k c r  :: i;j::m,: -i 
this c p e .  

. .  . Scale: Ye;)- large scale. Given that rhe above defines "~mpac;" in bioio~icz! terns. i t  IS  sxgcrte; :;a: :?s r=:r:--l-n 
scale at which to effectively measure Impact and produce meaningful i e d t s  :i a! :he 1 s ~ :  ,f;-- rarrg:?. 



.-2FRIC.O SP.%TI 4 L  DAT -2 ISFR-iSTRUCTL-RE GL-lDE OrTLIY E 

CH-ZPTER ONE: THE GLIDE .I\PPRO.ACH 
Inrroduction 
Backround 
Scope of the Guide 
Contributors 

CH-4PTER TM-0: GEOSP.%TI.IL 3TEDS ASSESSZIENT (CONDITIOSS . G D  
COXSTR~INTS)' 
Data Inventory 
Providers and Users (stakeholders) Quesrioncaire 
Resources Inventory 
Existing Projects i Projects in the Pipeline 
History bas t  projects) 
Documenting data interation problems or duplication of effofl (to dsmoxstnrs \I?:: SDI is 
needed) 

CH-4PTER THREE: SP.1TI.iL D.4T.4 ISFR-2STRL-CTCRE E S P L ~ ~ I S E D '  
Geospatial Data Del-elopment - Building data for multiple uses 
Metadata - Describing yeospatial data 
Geospatial Dara Catalog - Yfaking data discol-e:able 
Geospatial Data \'isualization - Online \lappin: 
Data Policies - Promoting public access to spatial infomlation 
Enablinz Le9slation 
Leadership partnership 

CH-4PTER FOLR: P-iRXERSHIP ARRtYGEZESTS 
Or~anizatinnd s t x i h r e  ( s . ~ . .  S-GGLYl, S S F .  GEOS.%T. SISEi-3-:ir.. EK\:S-ZLY?~~. 2:: ; 

.\chle\.in,o inter-institutional leadership 
I\leeting and workshops 
Framework plans (e.:., Ssns$al Plan Geomatique. Botsvma SDI \fai!:r P12. -!c I 

Connections xith National Statisrics Lnstitures I P.kRIS2I ) . . Coililsctigns \x;i~b i ~ ~ d  .A.&?:n:str~:ion ?rcz-:s - 
> -  . 

r -  . , , . , , , . , . ,, CorL;scrions ;;.irh ICT nm.r-7; 2n.j ,:,I \,:i?nss zr:.!. T-L.~!.:!: 1.. -. 
Connections with Utilities 6r Private Sector 
Connecrions xvith univsrsiries 
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CHAPTER FIVE: A PHASED APPROACH i GETTING STARTED~ 
Geospatial Data Development - Building data for multiple USE: 

GeoNat (Tunisia) 
Akcover 
Global Map (Kcnya) 
Core data standards (Uganda?, DEPHA?) [examples:guidelines for geo-identifiers] 

Metadata - Describing ge6spatial data 
Geospatial Data Catalog - Making data tiiscoverable 

Emaemed (Ethiopia) 
NSIF (South Africa) 
RIIS (Horn of Africa) 
NAFGIM (Ghana) 
CSE (Senegal) 

Geospatial Data Visualization - Online Mapping 
EIS-AFRICAIIJNJP.~~~ 
OGC GISD interoperabili ty pilot project (EIS-AFRlC.1, RRSU, CSE, AGIS) 

Data Policies - Promoting public access to spatial infonnatinr~ 
NICI (various countries - UNECA) 
Enraemed (Data sharing protocol) 
Africover custodian :widelines 
NAFGIM draft policy 
Data pricing - Namibia Atlas (data free for download) 

Enabling Le~islation 
Spatial Infomation Bill (South Africa) 
Freedom of Information laws/constitution (various countries) 
The Access Initiative recommendations 

CHAPTER SIX: FINANCIAL ASPECTS 
Working with donors (S-&-edzsiu?-ey-Botswaiia, CTD/,;NKCanada-GeoNat-Tw~isia, 

UNITAR-SISEI-Benin, etc.. Kenya-F.40--4fricover) 
Potential funding sources (FA0 "country technical sv.pport", GEF policy, JICA, USAID, 

World Bank, etc.) 
Garfield Giff funding models? (University of New Rrunswick) 
Cost recovery issues 
I~tcma~ional  rnzkeis fcr v&x :ac',ded ;7rod~uc:s !(e-cm:ne:ce?) ( f ~ r e i g  c c q a n i e r  sellin* D 

African data) 
Public-private partnerships 
Working with national budgets and treasuries (Benin. Tanzania) 

CH-4PTER SEVEN: GETTING XIGB LEVEL SVPPOIrT 1 COhilMEXICATING SDI 
Explaining rele~ancy, demonstrating impact, ljnkiny with the countries critical 

development issues (poverty reduction, governance, dscentr;ili.zation, trade, AIDS, etc.) 

3 Implementatio~li and recommendations from .4frican experts on building h e  components. This chapter depends 
on the level of detail provided hy the Experts. Keep in mind that ther; 11 \ e  tmt heen that many implementations of 
components in .Africa. I t s  possible that we co.~ld end up devo:ng a Mi chnpler to metadata, but we might not have 
e n o u ~ h  African-derived guidehzs on da:a web napping or &;a polk:~. :!.E '11 have to see how thinys unfold]. 



CHAPTER EIGHT: RE.4CHIIVG OCT TO THE REGIOS.\L .4SD GLOB.\L SDI 
connn-SITY 

Permanent Committee for Spatial Dara Inirasrrucrure oirhs .i\rnsnczs 
L\TC.\-COD1 
GISD 
EIS-.4FRIC.4 
GSDI 
OGC 
IS0 TC2 1 1 
FIG 
IC.4 
Etc. 
Sources for more information. for trainins capacity buildins 
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Seif Madofe Johannesburg, South Africa August 28-September 1, 2002 
Patrice Sanou Johannesburg, South Afnca ,4ugust 27-September 2, 2002 
Labon MacOpiyo Johannesburg, South Africa .4ugust 22-29,2002 
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Maman Issa Johannesburg, South Africa - August 24-29,2002 
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Joe Tagg Johannesburg, South Africa - August 28-3 1, 2002 
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Jeremiah M. Daffa Denver, Colorado February 10-19,2003 
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